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The Peck-Wheeler System of High Tem- 
perature (Combined Live and Exhaust 
Steam) Feed-water Heating. 

Supplying steam boilers with feed water 
at a very high temperature (at or near the 

temperature of the steam in the boiler) is a 


subject worthy of more attention than it 
has thus far received in this country or 
oad. 
rhe many advantages of the system are 


pparent to interested, if he will 
investigate the subject, and although it may 
appear at first sight like ‘‘robbing 
Peter to pay Paul,” that to heat 
feed water by the use of ‘‘live steam” 


direct from the boiler 


a one 


any 
to be 
facts prove 
taken 


pays in more 


Ways 


at the 
a temperature 


time, the latter is raised to 
of from 180 to 190 degrees 


same 


F., as it passes on its way to the ‘‘live 
steam” heater. The feed water, after being 
heated to maximum temperature in this 
special ‘‘live steam” heater, enters the boiler 


at very nearly the temperature of the steam 
within the boiler. The steam, 

densed in producing this result, 
The 


with shows clearly the operation of the 


which is con- 
flows to the 
boiler by gravitation. engraving here- 
ar- 
The 
y, 160 
about 


rangement from beginning to end, 
the 


pressure, 


steam pressure in boiler is, sa 
pounds gauge 


371 degrees F. 


representing 
On the main steam pipe near 
the boiler is shown a branch pipe for sup- 
plying live steam to the high-pressure feed- 





The live 
steam is taken from the main steam pipe, as 
the pre- 
ferred; this steam passes through the inside 
of the the 
condensed gravitates to 


then passes down to the boiler. 


shown, or from boiler direct, as 


tubes of heater, and after being 
the boiler through 
the vertical pipe shown on the other side of 
the boiler. 

It will be seen at 


whole 


a glance how simple the 
the feed 
an initial temperature 


arrangement is, and how 
water is heated from 
of 120 degrees F. to 


of about 355 degrees F. 


a terminal temperature 
Or, in other words, 


increase of about 235 degrees F. is ob 
the feed water in 
hot well to the 


advantages 


an 
tained 
from the 

The 


for its progress 


boiler. 
claimed by the 


W heeler 











below the boiling point, and checking evap- 
oration until the resulting admixture of 
boiler water and feed water is again heated 


to the boiling point. The water in the boiler 
the heat, 
so that its particles move more free- 


ly among themselves, 


is’ then 
lighter, 


expanded by becoming 
and thus create a more 
rapid circulation. 
the internal currents, by 
carried off from the 
more rapid, 


As the temperature rises, 
the 
heating surface 


which heat is 
, become 
heat is 
from said In other 
the to boil, 
the buoyantsteam bubbles rising through the 


and consequently more 
carried away 
after 


surfaces. 
words, water Commences 
mass of water, assist in increasing the 
circulation, thus causing the heat to be 
ed from the 


greatly 
absorb- 


heating surfaces with the great- 




























































































than one. water heater. After the steam is used in the Condenser and Engineering Company for est rapidity. It will thus be seen that it is 
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rhe higher feed water is in temperature 
rreater the economy in fuel and the 
ver the life of the boiler—to say noth 


of the considerable increase of its steam 
Heating feed water by steam 
the although 


ago in 


capacity. 


ken directly from boiler, 
tried 
: 


er followed 


many years this country, was 


out to any successful issue 


<cept for purifying feed water) until re- 


itly in England, where, however, the 
ictice was limited to a comparatively in- 

nplete arrangement. 

Che Peck-Wheeler system (patented) rep 


the 
experimenting, 
all the 


steam 


ents perfected practice, successful re 
| t of 


ect is, 


exhaustive and its 


first, to obtain 
the 
by operating the air pump so 


heat pos 


; ] 


le out of exhaust from the 


iin engine 
to get the temperature of the feed water 
the hot well as high as possible consistent 
th a working a tem 
rature of 120 degrees F. 


r heat the feed water by passing itthrough 


good vacuum—say 


—and then to fur- 
small exhaust steam heater, into which the 
d-water pump, air pump and circulating 
imp, and any other steam pump or auxili- 
such exhaust steam 
the feed water; 


may exhaust, 





| V engine 


ng entirely condensed by 








THe PEcCK-WHEELER SystTEM OF Hire 


(triple eX pansion) engine, it passes through 
the exhaust pipe to the Wheeler surface con 
denser, as shown. 
The 


air pump (which is immediately 


the 
the 


well 


water of condensation is taken by 
under 
and discharged into the hot 


the 


condenser), 


filter tank, where temperature averages 


120 degrees F. This feed water, after pass 
ing through the filtering material in the 
tank, flows to the feed pump, which forces 
the water to the boiler, first, through the 
small exhaust steam feed-water heater, 
where (as before stated) it is raised in tem 
perature to about 180 to 190 degrees F. The 
cut shows the exhaust steam from the com 
bined air and circulating pump, and the 
feed pump exhausting into said heater, 
where it is entirely condensed by the feed 
water passing through its coils or tubes, the 


hot 
and mingling with the 


water of condensation gravitating to the 
well filter tank below, 
feed water therein. 
As the feed 
passing through the small supplemental ex 
the bottom of the‘ 
end, and tlows outatthe 
top at the other end, where it 


clearly shown, water, after 


haust heater, enters live 


steam” heater at one 


emerges at a 


temperature of about 3855 degrees F., and 






IIBATING. 


TEMPERATURE FEED-WATER 


the “ Peck-Wheeler” system are as follows 
Ist. Economy in the use of fuel varying 
from 6 to 10 per cent. 
2d. Increase of steaming capacity of the 


boiler—varying from 15 to 20 per cent 


8d. Longer life to the boiler, as the plates 
and tubes are not exposed to the severe 
strains Common to feeding water at a low 
temperature, 

{th. Purifying the feed water in the 
heater 

5th. Less fluctuation of steam pressure in 
the boiler—in other words, steam generation 


is more continuous and prompt 


6th. Less weight, space and tirst cost for 
boiler, and less expense for repairs, 
The reason why the boiler is more free 


from injury with this system may be stated 


aus follow 8: 


When water averaging only 120 degrees 
F. is pumped into a boiler carrying say 160 
pounds steam pressure, it Cannot boil until 


heated to 
the 
into the 


371 
temperature at 


degrees F., or 251 degrees 


above which it was fed 
boiler. 
feed 
gradually mingles with the 


the 


When thus pumped intothe 


boiler this water of low temperature 


boil 
latter 


in the 
the 


water 


er, reducing temperature of 


CTION PIPE FOR 
CIRCULATING WATER 


desirable to keep the whole body of water in 


the boiler in a continuous state of ebullition 


by supplying feed water at the highest possi- 
ble 


temperature in order to attain and main- 
tuin the most effective conditions, since heat 
can be transmitted to the water at about 


three times the rapidity while evaporation is 


the form of boiling is going on as compared 


With the same water while being heated 
the boiling point. 

A naval engineer recently writing on 
this subject, speaks of a marine double- 
ended boiler 20 feet long where the differ- 


ence of eX pansion between the two Opposite 
parts Of the shell of the boiler would amount 
third of an inch with the old 
system of feeding water at low temperature, 
With 


temperature such strains are entirely avoided, 


to about one 


feed water approximating live steam 


He also adds that the tubes of the live 
steam” heater serve to a large extent as a 
grease extractor, and also for arresting seale- 


making properties in the feed water, 
menns, of 


Ready 
should be provided 


Ile 
Kinkaid, | 
*Feed-water 


the 
Vaval Engineers 


COUTSE, 


the 
*Assistant Engineer T. W 
his article entitied, 
August number of 
Soctely of 


for 
cleaning 


out heater, 


also cites the 





; 5. No. 
Hea:ing,” in the 
Journal of the American 
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wm 
case of a certain English vessel that employed 
a ‘live steam” heater, and although the 
system was quite imperfect, yet it increased 
the revolutions of the engine, and the steam 
pressure of the boiler, and also made the 
work of the fireman less laborious. 
Continuing, he further quotes as follows : 
“The facts ascertained were simply that 
the heater gave a higher boiler pressure by 5 
pounds, and raised the revolutions of the 
As re 
gards economy we have no data to go On, 
the firemen let the furnaces more 


engines from 34 to 354 per minute. 


save that 
alone with the heater than without. 

It remains to be considered how this re- 
markable result can be reconciled with ther- 
mo-dynamic laws. At first sight it appears 
to be impossible that any result of the kind 
could be got, or that any economy should re 
sult. If we take into account the well-known 
fact that heating surface, 
not fully understood, is more efficient with 
boiling water than with cold ; that all grease 
is kept out of the boiler, being deposited in 
the heater, from which it is periodically re- 
moved with soda, and that so the surfaces are 


for some reason 


kept cleaner, we can at once see that a saving 
of five or six per cent. is not more than is to 
be expected. The ‘live 
plied with steam from a boiler working with 


steam’ heater sup 
feed water at a high temperature in- 
deed, the efficiency of each pound of fuel 
employed to heat that feed will be greater 
than it would be if the steam were supplied 
by a feed, The 


fact that there isa greater gain than calcula 


very 


boiler working with cold 
tion indicates as possible is explained by the 
more or less uncertainty which exists as to 
the influence of the density of the water ina 
will take up 


boiler on the rate at which it 


heat. Each unit, again, of heating surface 
will probably in a given time transmit about 
the same quantity of heat, whether the water 
in contact with it is 200 degrees or 350 degrees, 
or even hotter, because the furnace tempera 
ture is always so much in excess of the water 
temperature that 100 degrees or 150 degrees 
one way or the other makes little difference, 


is obvious that, if the water be very 


but it 
hot, more steam will be produced in a given 
time per unit of surface than if it is cold. 
The result is equivalent to an augmenta- 
tion of boiler heating surface, and, as in the 
case referred to, more steam will be made per 
hour than could be had from the same boilers 
with cold water. The steam taken for heat- 
ing the feed is used to the best possible ad- 
vantage, the whole of its contained heat 
being utilized ; whereas if the same steam 
were passed through the engine, not more 
than twelve per cent. of its heat could be 
utilized by the engine.” 

Those interested in investigating the sub 
ject will find opportunities for doing so at 
the works of the Wheeler Condenser and 
Engineering Co., Carteret, N. J., or the com- 
pany can be addressed at 92-94 Liberty 
street, New York. 

—-_- 
Natural Governing of Direct-act- 
ing Steam Pumps—lI. 


The 


By DAviIp GUELBAUM. 


Of the numerous machines invented and 
introduced into practice since the construc 
tion of the first steam engine, the direct-act- 
ing steam pump appears to be practically 
the most puzzling and least understood one, 
and this in spite of its extreme apparent 
simplicity. A glance over the gradual de 
velopment of this machine, from the simple 
primitive pump up to the present enormous 
pumping plants, may illustrate the above 
statement. It would seem at first view that, 
having two cylinders fitted with pistons 
connected to each other by a common piston 
rod, one cylinder being provided with prop 
and the 


other with inlet and outlet steam ports and 


er suction and discharge valves, 


a steam distribution valve—the only prob- 
lem to solve would be how to actuate this 
steam distribution valve by the piston rod 
motion, and this having been attained we 
would obtain a machine ready for pumping 


As the above problem is but a 


purposes. 
kinematical 
in many different 


one. it has been lone ago 


solved Ways—as many as 
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there are in the market different direct-act- 
ing steam pumps. Yet early practice al- 
ready has demonstrated that such a machine 
does not do its work quietly and satisfac- 
torily, and that in orderto make it work bet- 
ter, two—or at least one—air chambers must 
be introduced, placed nearthe pumping cyl- 
inder on the discharge and suction pipes. 
Still, evenafter being fitted with air chambers, 
this machine proved to be practically of but 
limited working capacity; the piston stroke 
is to be made short, shorter than in ordinary 
steam engines; the steam is to be worked at 
low and uniform pressure withoutany cut-off; 


adding to this the usual slow motion of such 





Fig.1 


a pump, it proves to be practically a ma- 
chine inferior in capacity and efficiency as 
compared even with a primitive steam en- 
gine of equal size. To raise these pumps to 
the standard efficiency of a modern steam 
engine, special Compensators are being intro 
duced at 
called Worthington high-duty attachment, 


present, as, for instance, the so 


consisting of double oscillating cylinders 
fitted with pistons working upon compressed 
air, All these and many other accomplished 
improvements represent undoubtedly ere: 
engineering achievements. But if, in order 
to make a column of water move within a 
force pipe, so much trouble and engineering 
genius is required, then it is time to stop 
and inquire: What 
motion of this water body and of driving it 
by direct-acting steam pumps? <Are all the 
difficulties met with in practice due to the 


are the real laws of 


nature of the required motion? Is the 
present complicated method of govern- 
ing high-duty direct-acting steam pumps 


the only possible one? An attempt to give a 
clear scientific answer to the above questions, 
by formulating mathematically the funda- 
direct-acting 
this article. 


mental laws of motion of a 
steam pump, is the object of 
These laws expressed in letters and figures 
indicate plainly the difficulties met with in 
the practical working of a direct-acting 
steam pump, exposing at the same time the 
natural means for overcoming these difficul 
ties, and also indicating the extreme condi 
a direct-acting steam 


under which 


pump cannot be governed by natural means 


tions 


and must be provided with the modern com 
pensator or high-duty attachment, 

I shall consider first a direct-acting steam 
pump, such as shown in sketch, Fig. 1,which 
consists simply of a steam cylinder connected 
to a pumping cylinder raising water directly 
from alower reservoir to an upper reservoir 
The 
mode of working the steam cylinder may be 


without any intermediate air chambers. 


either at uniform steam pressure or with an 
average steam expansion, but without foreign 
moving bodies like compensators connected 
with the pistons. The main distinctive feat 
that its 
rectilinear movement is constructionally un 
that 
taken together represent a free body subject 


ure of this machine lies in the fact 


restricted, and all its moving parts 
ed only to the action of external forces, while 
in an ordinary steam engine the stroke of 
the piston is restricted by the crank, and the 
deter 


piston velocity at any moment is 


mined by the fly-wheel rotation, The dy 
namical laws which govern the motion of a 
free body under external forces were estab 


lished long ago in analytical mechanics, and 
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a systematic application of these laws to 
the motion of a direct-acting steam pump 
brought to my mind formulas which I 
believe to be new, and which give instruct- 
ive results. But as these involve calculus 
and the higher branches of mechanics, and 
are very complicated, I will leave out the 
correct mathematical proof of my proposi- 
tions, and show at once the nature of the 
motion of a direct-acting steam pump as it 
appears from the results arrived at by the 
mathematical investigation. 

It is evident that the task of governing 
the working of a direct-acting steam pump 
would be much simplified if the water in 
the mains possessed the qualities of a solid 
body, a. e., if the water particles were close- 
ly connected to each other, and also to the 
pump piston. In such a case the velocity 
at any time of every moving particle would 
be equal or in a constant ratio to that of the 
piston, and the water in the mains would 
begin to move and come to rest at the same 
time as the piston does, so that no water 
blow or slip could take place, and, there- 
fore, also the opening and closing“of the suc- 
tion and discharge valves would occur regu- 
larly and in due time; the task of governing 
such a pump would be simply reduced to 
the task of piston 
sut in a satisfactory working of a 


coverning the steam 
stroke. 
direct-acting steam pump the above condi- 
tions are actually fulfilled, 7. e., a full water 
displacement takes place at each stroke 
without interruption between the water col- 
umns and the piston, both beginning to 
move and coming to rest always at the same 
time. Therefore the first question to be de- 
cided is: What are the conditions necessary 
to be fulfilled to keep the water columns in 
the mains during the whole stroke in close 
contact With the pump piston? The analy- 
sis shows that breaking of the water column 
at any cross-section of the mains will be the 
more liable to occur—1, The greater the ratio 
of the surplus of the original steam press- 


ure minus the exhaust steam pressure above 





= t 


American Machinist 
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the total resistance pressure against the pis- 
tons to this total resistance pressure, ¢. e, 


9 


the higher the steam expansion; 2. The less 


the ratio of the cross-sectional area of the 
main to the area of the pump piston; 3. The 
less the ratio of the total weight of all mov- 
ing parts to the weight of the part of the 
water column in the discharge or suction 
main inclosed between this cross-section and 
the corresponding reservoir; and 4, the less 
the ratio of the pressure in this cross-section 
of the main to the total resistance pressure 
against the pump piston. The condition to 
be fulfilled to prevent breaking of the water 
column at any cross-section of the mains is 
formule giving 


just 


expressed in the following 
the relation 
quantities, namely: 


between the mentioned 


| Pp! { aé be x i 3 x 7 +4 hy (1) 
rqH A; by q H 
Here P = the original steam pressure; 


P! = the pressure of the exhaust on the 
Opposite side of the piston; 
H the total 


the lower and upper reservoirs, 


forcing height between 


plus an additional height equiva- 


lent to the frictional resistance; 
q = the weight of one cubic 


the pumped liquor ; 


unit of 
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r = the ratio of the area of the pump 
piston to the area of the steam 
piston ; the product r q H ex- 
presses the total resistance press- 
ure per unit of the steam piston 
area; 

a, = the cross-sectional area of the dis 
charge main at any given point; 

A! = the area of the pump piston; 

[= the total length of the water col 
umn between the lower and up 
per reservoir + the length of an 
additional column of a 
cross-sectional area equal to the 


water 


area of the pump piston and equal 
in weight to the 
parts; 

l, = the length of the 
water column in the 


solid moving 


part of the 
discharge 
main from the given cross-section 
up to the upper reservoir; 
hy = the vertical distance of the given 
cross-section from the level in thi 
upper reservoir; 
m = the atmospheric pressure. 

Units of lengths and pressures are here 
arbitrary, asthe formule contain only ra 
tios. 

Formula (1) expresses the law of continu- 
ity of motion of all the combined parts of a 
direct-acting steam pump, namely, that if in 
an ordinary direct-acting steam pump thx 
above-mentioned different quantities are so 
proportioned as to satisfy the condition that 
the first above-mentioned ratio is less, or at 
least equal to the product of the three othe: 
above-mentioned ratios, then the water in 
the mains will form one body with the solid 
moving parts, and no water blow or slij 
will ever take place. 

Nore :—Applying formula (1) to the sue 
tion main the quantities a, 2, and 2, shoul 
be replaced by a', /', and (— h!,), as indi 
cated in sketch (Fig. 1). 

Before proceeding further, the following 
First, What 
is to be understood by the total 


questions must be cleared up. 
Weight 
of all moving parts, as mentioned above in 
the third ratio ? 
the suction and discharge mains, the pum) 
piston, as well as the valve openings, may 


As seen in sketch (Fig. 1 


and will have in practice different cross 
sectional areas, so that the water passing 


through will have different velocities at 


different points of its path. The influence 
of any moving part will be the greater th 


takings 
the weight of different moving parts, they 
must be first reduced to one standard ve 
locity. The analysis shows that the effec: 
upon the pump motion of the water col 


higher its velocity. Therefore, in 


umns in the mains is the same as if thei 
uniform and 
to the cross-section of the pump piston, and 


cross-section would be equa 
moving with the same velocity as the piston 
independently of the actual different diam 
eters of the mains. According to this, i: 
taking the weight of the moving water col 
umn, its total length should be multiplic: 
by the area of the pump piston. 

The next question is, What will be th 
effect of an airchamber placed somewhere o1 
the main between the pump and one of th 
reservoirs ? 

Practically, in such a case, the pump a 
every stroke will displace water in the ai 
chamber, there being always—as assumed 
a large air volume, while the water will b 


forced into the main behind the air chambe 
by the excess of the air pressure in the ai! 


chamber above the pressure in the mains 
the friction. 
air chamber is large enough, as compared wit! 


In case the air volume in th 


the water displacement of the pump at eac! 
stroke, then the air pressure in the air chamb« 
will little 
stroke, therefore, the 


vary very during each pistor 


and, 


behind the ai 
chamber will go on continuously with bu 


water column in the main 
slight changes in its velocity, independent] 
of the 
Therefore, in his case, the air chamber wi 
final 


mode of working of the pum] 


actually represent the reservoir int 
which the pump is working, so that a pum 
mounted with air chambers may be consider 


as an ordinary pump without air chambers 
whose discharge and suction mains are equa 


in length to the part of the mains betwe 








motion of thi 




















the xpression of 


al to him to 
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pump and the air vessels, with no other 
erence, as far as the piston motion is 
Therefore, the 
ion continuity will be equally applicable 
. direct-acting steam pump, 
out air vessels, only the quantities of 
fo nula (1) are to be taken as indicated in 
corresponding sketches (Figs. 2 and 1). 


-erned., above law of 


with or 


QO; account of this, in the following con- 
si rations we shall have in view a normal 
di ct-acting steam pump, 7. e., one mounted 
\ air vessels, and worked either with 


rm steam pressure, or with an average 
st) m eXpansion. 
——_~qpoe—_—_—_— 
Comments on the Patent System. 


By C. L. REDFIELD. 





has become quite a common practice 
for certain persons to find fault with the 
individuals 


pl nt Some 


would like to have a patent granted for any- 


patent system. 


thi.g to anybody who would make applica- 
tion for it, and pay the requisite fee, while 
others would like to have the United States 


vovernment stand back of and guarantee 
the validity of every patent issued. Be 
tween these two extremes there is every 
shade of Opinion, and between them un 
doubtedly lies the true ground. 


Much of the opinion adverse to the pres 
it condition of things is due either to an 


t 
ienorance as to What now exists, or a desire 


to have things different for some personal 


ressous. Itis quite true that many things 
relating to our patent system could be 
changed to advantage, but it is equally true 


that these changes should come in the shape of 
improvement on what we have, rather than 
the substitution of something totally different. 
It has been said that the possession of a 
patent simply gives the owner the right to 
suc and be sued. While this is somewhat 
of a pessimistic view of the matter, a patent 
at the present day at least gives this much, 
if it does not give any more. Under a sys 
imilar to that prevailing in most foreign 
countries, Where a patent is granted to any 
plying for it, a patent would hardly 

It would simply be an 
individual had repre 
the inventor of such 


vive this right. 
evidence that 
sented 


and such a 


some 
himself to be 
device. As every one has at 
some time met the self-styled inventor who 

vays going to get a patent, and have 
the world by the tail, but who never does, 
it is not difficult to imagine what would be 
indi 


the condition of things if all of these 


viduals could) get patents as easily as this 
free-for-all patent system would make it. 
This kind of a patent system would very 


largely increase the business of the patent 


ittorneys, and it is, therefore, not surprising 
that some of its advocates are found in that 
Clas The increase in the attorney business 
would not so much be due to inereased 
number of applications as it would to the 
fact that inventors and purchasers of patents 
\ d have to employ attorneys to look into 
the scope and validity of every patent which 
! iny pretensions to be anything. 


k\amination into the question as to 
Whether or not a certain device is a new and 

invention, is the renal meat of the 
is well to 


this 


one which. it 
Any 
r, Whether it comes from an attorney, 


matter, and 
ily consider. decision on 
atent Oflice, or the courts, is in reality 
individual opinion, and 
opinion is sure to be influenced more or 


less by the extent of the examination and 


ias of the individual making it. There- 
if the person making orowning analleged 


ition really wants to know whether the 


th is new or not, it is of prime import 


have that examination as 


thorough as possible, and also have it made 


me one who has no personal interest in 
iture of the decision, To err is human, 
to employ an attorney to examine into 
validity of a patent is to invite him to 
ithe interest of his own pocket. No 
er how honest and conscientious he may 
ie naturally starts out with the wish to 
his client’s patent valid, and the other 
hence he is 


w’s patent invalid, and 


to look more assiduously for certain 


AMERICAN 


things than he is for certain other things. 

Any investigation into the merits of an 
invention must be limited by the facilities 
for examination, and the time consumed, 
and any attorney who makes an examination 
comprehensive enough to be of any value 
must necessarily charge a large fee. Under 
the present patent the applicant 
may, if his attorney does his business prop 
erly, compel the Patent Office to make this 
examination in quite a thorough manner, for 
the sum of fifteen dollars. The facilities for 
examinations of this kind by the patent 
officials is superior to that at the command 
of any attorney, and while not all of the 
examinations, nor even the majority of them, 


system 


are comprehensive, the power is within the 
applicant to make it equal or superior to 
one that an attorney would charge from five 
hundred to a thousand dollars for. 

This much may be said for the present 
patent system as against the free to-any 
body system advocated by some, and it is 
not unreasonable to suppose that the person 
who is expecting to spend his own money 
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the comprehensive examination before re 
ferred to. In some cases, applicants, and 
especially rich corporations, not only take 
these advantages, but actually abuse the 
privileges that are permitted. 
ors, and particularly those who are making 
their first applications, are 
their patents issued as quickly as possible 


Most invent 
anxious to get 


The old hands at the business take exactly 
the opposite course, and delay the issue as 
long as possible, well knowing that the life 
of the patent extends seventeen years be 
yond the day of issue. As an example, a 
patent was recently issued after lying in the 
office for fourteen years, and the owners 
have consequently secured protection for a 
term of thirty-one years. This is manifestly 
an abuse of privilege, and a circumstance 
that is at variance with the spirit, if not the 
letter of the law. 

Various remedies have been suggested for 
this state of things, but, as far as I am 
means for 


ottice, 


aware, they all relate to some 


through the 


expediting the patent 








DouBLE Pump PoRTABLE CRANK-PIN 


on some given device would like to have as 
much assurance as possible that he is not 
This 
gives rise to the wish that the government 
would 


Wasting it. consideration doubtless 
guarantee and protect every patent 
Without into the 
why this would be impracticable, it will be 
sufficient to point out that it could not but 
produce injustice to many. 


issued, going reasons 


For example, 
suppose John Smith patents a device that 
Tom Brown has been making for some time. 
As Smith would have a guaranteed patent, 
Brown would be helpless, and would have 
to abandon or pay royalty for that which he 
It. is true 
issue a patent, 


himself was the original inventor. 
that the government might 
and then guarantee it after a certain time, 
but this would compel the government to 
take an indefinite amount of testimony from 
all sorts of individuals at all sorts of places, 
and this would put the cost of a patent out 
of the reach of any but the wealthy. 

The present system offers a good many 
opportunities for the applicant to take ad 


vantage of for his own benefit, if he knows 





PRESS, 
While this would doubtless cure the evil, it 
is likely to work injustice to many inno 
cent parties, for applications often get un 
interferences, A 

to add 
to the law, providing that the 


expectedly tied up in 


much better plan would be a Clause 
life of no 
than 
twenty years subsequent to the day of first 
filing in the Patent Office. 
every applicant all of the time he wanted in 


patent should extend to a date more 


This would give 


Which to obtain a patent, while at the same 
time there would be no object in needlessly 
delaying the issue. 

-~ 
Double Pump Portable ¢ 


rank-pin Press, 


The accompanying illustration is of an 
unusually heavy and powerful portable hy 
draulic press intended for engine or similar 
work, where the pressures occasionally re 
quired are high, and where it is much more 
convenient to take the press to the work 
than to take the work to the press 

The cylinder and the beam are in one 


piece, to secure lightness, and it is mounted 








how, as the compelling the office to make 






upon four screws, which are connected by 
chains, so that the machine may be raised or 
lowered by applying a wrench to any one of 
the SCTEWS, OF, if it is desired, the chain may be 
removed, and the screws operated separately. 

There are two pump plungers, one of 
which moves the ram four times as fast as 
total pressure by 
the larger plunger being 60 tons, while with 
the smaller a 


the other, the maximum 


pressure of 250 can be ob 


tained. The change from one plunger to 


the other is made at will by the geared 


Valves seen on top of the machine. For 


Withdrawing the ram oa small cylinder is 
placed on top, the ram of which is con 
nected to the The 


rods, which pass through the yoke, may be 


larger ram. attaching 


as large as 4° diameter, and their distance 
from center to ceuter can be adjusted from 
23” to 38 The center of the large ram can 
be adjusted from 20" to 32’ from the floor. 

To go with this or any other similar press 
made by the firm, the 


same appliances 


shown in the second engraving, though not 
necessary, may be used with great advantage, 
In forcing in crank-pins, for instance, the 
small placed at the 
counterbored face next 


yoke back, with its 
the hub, allows the 
end of the pin which is to be riveted over 
to come through and project, and) no wash 
ers are needed. In removing pins, this same 
yoke is used, but a forcing pin shown at the 
right is used. the 


extreme this 


fitting the recess in the face of the yoke, 


eollar on 


The sleeve shown. slips over the pin to be 
The 


yoke is made of the same length as that on 


taken out, and the ram acts upon it 


the press with which it is to be used, and can 
be suspended by the hooks from the axle, thus 
avoiding the necessity for blocking it up, 
The 


made without nuts, and in such 


and can be readily handled. rods are 
that 
there is no liability of the press assuming 
than the position These 
presses and appliances are made by the W, 
& S. Hydraulic Machinery Works, 204-210 
EK. 43dystreet, New York, 

- s 
Mutual Benefit Societies in Connecticut. 


form 


other correct 


A report recently issued by the Connecticut 
Bureau of Labor Statistics goes somewhat 
into the matter of Co-operative benefit socic- 
ties doing business within the State, the justi 
fication fora libor bureau investigating such 
au omatter being, presumably, the fact that 
those organizations are supported mainly by 
workingmen, ‘Phe total number of fraternal 


benetit societies doing business within the 
State was found to be 386, with a total mem- 
hership on Dec, 31, 1891, of 126,613. The 
erowth of these has been rapid during the 
five years over which the examination ex- 
tended, and has been most rapid during the 
latter part of the period, The list includes 
societies of all kinds having benefit or endow- 
ment features, some of these being quite old, 
and one dating back to 1821. 

Many of the endowment societies refused 
to make reports of their business, and others 
went into the hands of receivers during the 
Many of the 


legitimate and sound, of 


eximination societies are 
course, and their 
growth must be attributed largely to the 
diminishing margin between actual necessi- 
ties and gross income received by working 
people in many lines; but it is also to be at- 
tributed in part, we think, to the ambition 
of individuals who think that, by starting 
some new endowment or mutual benetit so- 
ciety, they can keep at the head of it, receive 
This 


theory is strengthened by the fact that in 


a snl wy, and vet nlonge without work. 


some instances the cost of management rose 
as high as 80.55 per cent. of the benetits paid, 

All such societies undeniably partake of 
the nature of socialism—though they are to 
be neither condemned nor commended on 
this account alone, the sole question, so far 
as we can see, With regard to them being 
whether or not they do, or are capable of do- 
ing good work, It at least behooves every 
workman or woman who is approached by 


nun avent of one of these societies to eXumine 


it, and if its promises ure extravagant, or its 


methods involve gambling on chances of 


others paying for a time and then dropping 
out, to keep entirely clear of it 























































A New Bench Grinder. 
The accompanying illustration is of an 
to stand 
tool 
done in 


which is intended 


and be 


rrinding as 


emery grinder, 


upon the bench, used for and 


such general g is usually 
other department of a 
called by the 
though 


with taper 


a machine shop or 
manufactory. It is makers 
The $5 


first-class 


Grinder,” and made ina 


manner, bearing ad 


justable for wear, protected from dust and 


provided with efficient oiling arrangements 


it is designed to be so simply constructed 


in cost, and so little room 


that plenty of them can be put in, so that no 
facilities 


so low to occupy 


one need go far to reach grinding 


There is an oil chamber at the top, and 


waste oil is carried away in the center of the 


column. The machine is 9” high, weighs 20 
pounds, has a pulley 24x14", and will carry 
a wheel 10” diameter, 1” thick. It is made 


by the W orcester, 


Mass. 


Norton Emery Wheel Co., 


ae 


A New Jointer. 


Every one who has tried to joint the edges 
thin ordinary 
planer, knows that one difficulty arises from 
the fact that the 

ency to turn over 
With the 
advantage 
placed in its natural 
table 


back, and is operated on by cutters carried 


of wide, stock, on the buzz 
has a constant tend- 
flat on the table. 
machine by the engraving 
is taken of this tendency, and the 
position, flat- 


stock 
and lie 
shown 


stock is 


ways, ona long having fences at the 


by an upright spindle. 


The fence is constructed in the same man- 
adjustments as the 


depth 
throat open 


ner and with the 
two tables of a buzz planer, 
of the cut and the width of the 
ing can be varied at will. 


same 
and the 


Besides edge jointing, this machine, with 
for straight molding, 
When it is de 


molding, the 


its fences, can be used 


tonguing, grooving, ete. 
sired to use it for variety 
fences can be easily and quickly removed, 
be replaced by the 


used. for this 


and the eutter head ean 


collars and cutters ordinarily 
class of work. 

cutter head carries four cut- 
table, they 
accurately adjusted to do 
work that 
ordinary 


The regular 


ters, Which are above the where 
can be easily and 
twice the amount of can be done 
by the two 
planer. The 
this 


valuable, 


cutters of an buzz 


range of work to which 
machine is adapted 
and enables it to be kept busy even 


but 


wide 
renders it very 
when not required for edge jointing, 
the speed and accuracy with which it per 
latter class of work alone justifies 
It is Pryibil, No. 498 
Forty New York City. 


forms the 
its use. made by P. 
to 510 W. first street, 
2 ames 

Device for Bench 


Truing Planes, 


Nearly every one who has had much ex- 
perience with bench planes knows that the 
faces of them wear out of true, and that 


when this occurs the work done by them is 


either out of true also, or to get_it true re 


Hi 


Ane 
quires much more attention and time than 
would otherwise be necessary. Nor is it 


a good plan to allow a plane to get as much 
true 
truing it. 

illustration 


out of as can possibly be permitted 
before 
Our 


intended to be 


Which is 
afford 


is of a device 


always at hand, and to 


a ready means of preventing a 
rather the planes of 


coming noticeably out of 


an entire shop, from be 


true. It 


plane, or 


CODSIsts 
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of a plate of cast-iron, resembling a miller’s 
staff, under side to 
stiffness weight, the 
top of this plate being planed true, and 
provided at the facilities for 
clamping a strip of sand-paper, which is 
planed surface. 
strip are first 
blocks 


projections 


proof webbed on the 


give without undue 


ends with 
stretched 
The 
secured by the 
driven in below the 
at the after 
stretching is done by the 


tightly over the 
ends of the 
square 


which the 
double 
at the 
end, as shown. The re 
abrading 


ends, 


wedges, which are forced in 


extreme 


sult is a perfectly true 


surface, which can be used at any 


time in the manner indicated in 


the engraving, 7@. e., placing the 


plane face down upon it, and mov 


ing it back and forth until true. 
Iron planes can be trued in the 
sume way by using emery paper 
or emery cloth, instead of sand 


paper. The makers, who arefwell 
known plane manufacturers, state 
that no plane should be allowed to 
ret into such condition that more 
minutes will be 
this 


than five 
it, and by 


required 
means the 
will be 
consistent 


to true 


greatest possible service 
obtained from a plane 
with keeping it in good condition. 

The several positions of the plane upon the 
plate are intended to show the positions 
taken when it is advisable for 


reduce the surface at some particular local- 


any reason to 
ity. The device is also well adapted for use 
in printing offices in planing cuts. Since no 
wear comes upon the planed surface of the 


Li 


ig st me 
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plate, it should never be necessary to buy 
more than one of them, even for the largest 
shops. The device is made by the Gage 


Tool Co., Vineland, N. J., whose well-known 
self-setting plane is shown upon it. 
= ane a 
W hen some a high-sound 


ing name offers 


company with 
three or four 
usual rate for his little 
he should walk on the other side of 


a workingman 
times the of interest 
savings, 
the street, and keep his pocket covered. A 
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Remarks on Shop Comfort and Abuse 


of Tools. 


BY W. DD. 


FORBES. 


that the writer is awake 


shop, so it is fair to 


Most of the time 


he isin his machine 





A NEw BENCH GRINDER. 


say that the smoothness of its working is of 


vast importance to him, not only because 


easy running generally means good protits, 
but on account of its effect on his nervous 
system. 

All of us who have run machine shops 


have noticed what a difference it makes in 





JOINTER. 


treatment of fellow-man, particu- 
larly if he be a 


hand is coming out well and as expected, or 


our our 


drummer, if the work in 
whether for some petty reason it is put back. 
The small annoyances seem really to upset 


us most, the discovery that a chuck jaw is 
or that a drift 
drill 


cause the writer to be unjust or disagreeable, 


broken, has been used which 


almost ruined a spindle, will 


press 


with the inevitable result of everything 


seeming to go wrong. 


TRUING Dr VICE FOR BENCH agen 


fraudulent 
others are 
still others will 
is that the de- 


good many of these companies 


have been brought to grief, in the 


line of coming to grief, and 


come there. The only trouble 
positors will be the principal sufferers, It is 
comparatively easy to determine the custom- 


When 
times this, it 


ary rate of interest. some company 


olfYers three or four isa 2ood 


thing to button up the pocket with the 


hundred or two hundred dollars. 


little 


prevent the abuse of 


Most people 


Is there 
tools in a small machine shop? 


any way to 


careful,” or 


will say, ‘*Get men who are 

* Hold a man responsible for the condition of 
the tools he uses.” The tirst condition 
would do the business, but as the writer’s 


shop is not in the celestial kingdom, but in 
Hoboken, the had; the see 
ond would not answer in a small shop where 
tool to 


men cannot be 


men have to be shifted from one 
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another; but is the fault always with t] 
men? In the writer’s opinion, much of tl 
machine to 
is due to the maker 
there head-stock of 
certain build of lathe, which is thought | 
many to be the best in the market, a litt 
nut for shifting the back gear 

it has four ;*%; holes in 
in which a pin must be use 
hard to reach, and in a very sh 
holes are all out of shape and of 

use, and look bad; it is not fair to exp: 
them to last, vet they look as if 
The Vs of a lathe of any size just under t 
live spindle in a short time get full of nix 
and bruises from the chuck being drop} 
It is true the Vs there are of 
use: now if they were not there at all 

eight inches, but the bed 
over in the pattern and left 1 
finished, this apparent abuse would cea 


unsatisfactory condition of 
after even short use 


for instance, is in the 


round 
direct 
for tightening, 


driving; 


they are 
time the 


abus¢ 


on them. 
about nice 
rounded 


and besides, the chips usually brushed it 
the 
with 


driving gear or onto the floor coi 

ease be brushed into the chip box; f 
course the Vs could be chipped off, bit 
then the appearance of the lathe would not 
be improved, as look like a bot: h 
One New puts nice 
little brass overcoats on the Vs to prevent 
this trouble, and the writer got 
found that they caught chips to an ext 


it would 


job. Jersey concern 


some, 


them a nuisance, 
drifts, 
permanent drift fitted 
but the ha 

mer marks about it after a short time spoil 


which made 


Returning to one make of di: 


press has a sort of 


to it which works very well, 
the looks of the tool, and a gear just above 
the drift very 
forms of teeth. 

The fact that twist drill makers mark t 
size of the drill just where the first time 
slips in the chuck the marking disappears 


soon has some unorthodox 


used to cause the writer much loss of. ti: 


and money (it has probably cost the world 
but by 


down to 4 


thousands of dollars), resorting 
taper 
increased first cost, 
Now comes along a drill and 


absolutely prevents 


shanks inch, even at an 
he has found it to result 
in a saving. 
which any slip, 
and a straight shank is used; it rather looks 
as if the use of this new drill would pay, 
may not havi 


seems to be no 


chuck, 


but how about breakage? It 
but there 
which 


struck the reader, 
mechanical device gives so large 

return for an outlay of cash as a twist dril! 
How nicely they are and how pe 
fectly they do their work, yet there must | 
something better for 
the following goes to prove. 
to make some holes in machi 


made, 


much some holes, as 
Having 
steel, the writer started a first-class man 
it, with the result of 
Pratt & Whitney offer him a machine 
make holes at the rate of 60 per da) 
In the wording of the day, ‘‘ We are not in 
properly, against this Yank 


a hole in five how 


these 
it,” or, more 
company we are very much in a hole. 

The tool offered the writer saw, and it d 
half the of the 
work was done, so the 


not have power machine 01 


which the only « 


HUI i" 4 


is that the cutting 
they know more ab« 


clusion to arrive at 

that 
holes up in Hartford than the writer does 
twist drills, ta 
well-m 


Was better, or 


The introduction of 
and finished nuts, 


and a lot of other ‘* 


reamers, semi 


screws and bolts, ann 


ance preventers,” has been conducive 
shop happiness, and added to the lives 
all of us, yet it does not seem that we 
preciate the great labor it has taken 


ru 
bu 
no 


Occ 
Me: 
ado 
rou 
ske 
diff 
fav 


eral 
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ar ve at this state of almost perfection, as 
w: now take them as a matter of course. 
he name of Morse is about as firmly 
ati ched to a twist drill as Gatling is toa 
m:» hine gun; he may not have invented it 
at ill, but, as far as can be learned, he 
proight drill manufacture toa state of per 
fec ion, and so advanced us towards com- 
ple e shop comfort, which ought to make 
hiv. proud of his life, and worthy of the 
adi iration of all mechanics. 
ee =: " 
uadruple expansion Mill Engines. 
By M. E. 

( onsiderable interest is being manifested 
by {he cotton-spinning community of Lan- 
eashire in the application of quadruple- 
exp nsion engines to mill driving, and more 
especially in the type as exemplified by the 
fine set formally started on the 22d October 
Peel Spinning and Manufacturing 
The makers are the 


ab ine 
Company’s mill, Bury. 
wel!-known firm of engineers, Messrs. John 
Muszrave & Sons, Ltd., Bolton, who, it is 
generally conceded, have in this engine 
reached the latest development of steam en 
gineering for mill-driving purposes. 

With regard to the economy of the quad- 
ruple engine opinion is still largely divided, 
but us the triple-expansion mill engine is 
now frequently met with and its use is being 
rapidly and widely extended, there does not 
appear any good reason why, with suitable 
steam pressures, quadruple engines should 
not in their turn receive a similar preference, 
more especially for localities where fuel is 
costly. There can be no question that, under 
the conditions which now prevail in the Lan- 
cashire cotton-spinning industry, mill owners 
cannot afford to equip their mills with any 
but the most economical engines; and with 
the immediate prospects of dearer fuel and 
increased foreign competition the case for 
the quadruple-expansion engine appears to 
be already clearly established. It cannot, of 
course, be denied that the advantage to be 
obtained by increasing the steam pressure 
from say 160 pounds per square inch in the 
triple-expansion engine to 200 pounds in the 
quadruple is relatively small, but so long as 
the gain thus obtained is not offset by any 
corresponding losses, such as increased inter 
est on first cost, greater risk of breakdown, 
etc., it is clearly to the mill owner’s advan 
tage toavail himself of the economy to be 
obtained by the use of high-pressure steam. 
Beyond the relatively small gain in steam 
economy, the principal objections to the use 
of the quadruple engine are—increased fric 
tion, greater Complication and larger space 
occupied. All these objections, however, 
Messrs. Musgrave claim to have overcome by 
engine 


adopting the ingeniously arranged 


roughly indicated in the accompanying 


sketch 


This type of engine in a somewhat 
different form has for several years been 
favorably known in the marine service, sey 

eral sets having been made by the patentees, 
Messrs. Fleming & 
Scotland, 


the vertical type, and it will be 


Ferguson, of Paisley, 
As will be seen, the engine is of 
further 
understood that the four cylinders are dis 
posed in pairs on either side of the rope 
driving drum. The novelty of the arrange 
ment, however, Consists of the triangular 
framed connecting rods, cach of which is 
conneeted to the two crossheads of the cor 


responding pair of engines by means of short 


link The lower end of the triangular con 
necting rod acts direct onto a single crank, 
and as the other set is similarly arranged, but 
drives onto a crank 180° in- advance, the 


two sets of reciprocating weights are effect 
ual balanced. Owing to the somewhat 
peculiar action of the connecting rod, the 
pistons of each pair of engines never reach 
the end of their respective strokes at the same 
instant: indeed, the resultant turning effort 
ofeach pair of pistons upon the shaft re 
sembles that obtained by using a pair of 
Cranks set at right angles to each other. 
The arrangement has also the advantage of 
effecting a gradual change in the efforts 
on the crank-pin, thus enabling the engines 
to be run at a high speed without pounding 
or vibration. From the sketch it will be 
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seen that a horizontal vibrating lever is 
pivotally connected to the center of the up 
per member of the triangular connecting rod, 
and, as this lever turns about a fixed pin in 
the framing, the ends of the rods which are 
coupled to the crossheads move nearly in ver 
tical lines and thus diminish the lateral press 
ure On the guides, reducing friction and wear 
and tear. This arrangement gives an exceed 
ingly compact engine, all parts of which are 
easy of access, while at the same time com 
paratively little head room is required. The 
small floor space required is very noticeable, 
the engine room in this instance being only 
32 feet by 38 feet, or about one-third that 
usually necessary for a horizontal engine of 
equal power. In the particular engine 
under notice the cylinders are 18, 26, 37 and 
54 inches in diameter respectively and the 
stroke 4 feet 6 inches. All the cylinders are 
fitted with the makers’ Corliss valves and 
trip gear, the admission valves for the first 
and second cylinder being controlled directly 
by the governor, and providing for a varia 
tion of cut-off of from 0 to 3 stroke; in the 
third and fourth cylinders the cut-off is ad- 
justable by hand. Withasteam pressure of 
200 pounds per square inch, and running at 
80 revolutions per minute, the power devel 
oped is 1,600 1. H. P. 
provided, each being 26 inches in diameter 


Two air pumps are 
and having a stroke of 15 inches. These are 
driven by a prolongation of the horizontal 
vibrating lever previously mentioned, and 


indicated in the diagram. The crankshaft is 


) ) 
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with peculiar satisfaction, upon the good 
fortune of all concerned, in having him to 
After this, the credit 


of designing the whole machine belongs to 


add the life principle. 


Secretary, from the beginning. 

A remarkable time it was, the day that 
Secretary could not think of an improvement 
in doing a piece of work that he had, for 
many years, seen done in the old way. His 
genius, however, carried him through, when 
he remarked to the designer, ‘‘ You ought to 
have thought of that ten years ago.” He 
then pointed to a piece of waste at one end 
of the machine, and asked whether it were a 
counterbalance 

This sort of patronage from Secretary is 
much sought after. When he indulges in it, 
he is in good humor. 

Waubug Mephit is one that soaks up the 
ideas of others, and afterward claims them 
as his own. He can also supply the missing 
check nut that will hold success to a ma- 
chine, but he is not so politic as Secretary, 
and is often caught in piracies. Some years 
ago Wilbro handed Waubug a sketch of a 
chuck for approval. He returned the sketch, 
deciding that it probably ‘‘ would not work,” 
and that, even though it were good, the de 
sign was to be changed, and it would then be 
inoperative. In one year, Waubug brought 
out precisely the same chuck, and took it to 
Wilbro, who promptly brought forward the 
old Sketch, and in turn presented it to Wau 
bug as a memory jogger. 


It was only the other day that Waubug 


y) ) 




















164 inches in diameter, swelled to 19 inches 
at the wheel seat. The shaft-necks are 15 
inches in diameter and 380 inches in length. 
The crank-pins are 9 inches in diameter and 
104 inches long. Power is transmitted to the 
various lines of shafting by 36 cotton driving 
ropes 12 inches in diameter, the rope-driving 
drum being 21 feet in diameter and having a 


circumferential velocity of 5,280 feet per 
This 


speed of the ropes than the average practice, 


minute. gives a somewhat higher 
but some of the secondary driving ropes 
run at a still greater velocity —5,654 feet per 
minute. The engine is very complete in 
every respect and is furnished with the usual 
barring engine for the purpose of turning 
the engines, to clear them of water when 
starting, or when repairs or adjustments are 
being made, 
———_ ae ee 

Giantlet—The 


Presumption of Brains. 


By JARNO. 


A legend runs that in former times it was 
not uncommon for some men to be inclined 
to claim as their own the new ideas and in 
ventions of other men. ‘This inclination, | 
am happy to learn, is so very rare nowadays 
that the meeting with a man like Secretary 
becomes worthy of note. 

No matter what kind of machine it is, or 
how successfully it is running, so long as it 
has not been changed by him, it lacks the 
one thing necessary to insure final success 
This one thing Secretary is quite willing, 


and even eager, to add. 


He wonders why 
the designer did not think of it, and dwells, 
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QUADRUPLE-EXPANSION MILL ENGINE. 


was caught again. A paper machine expert 


had been troubled at one point. A German 
told the expert of his own experience in Ger- 
many, and drew a sketch showing how he 
had overcome the difficulty. The expert 
put the sketch in his pocket, feeling sure 
that Waubug would claim the idea, because 
he and the German bad been talking to 
Waubue 


brought the selfsame idea in a sketch to the 


vether; and so it turned out. 


expert, exclaiming, ‘I have a scheme that 
will overcome the difficulty you have had.” 
listened until Waubue had 
finished with his description of the scheme 

a thine that 


The «¢ Xpert 
Waubug could not) possibly 
have done The CX} rt’s face had putona 
peculiar look—something like that of a 
workman’s when he finds that a piece of 
work will do, after he has supposed that he 
had spoiled it. The expert assented 
This is remarkable; I had that scheme 
ten years ago, and have carried a sketch of it 
ull this time, 

Ile took it out and placed it by the side of 
the one Waubug had. 
evidently by the same hand—that of the 
at 
each other, but their carnestness did not 
Neither of 
Waubug slunk away and did 
When they met 


again they agreed that the roof covered a 


Both sketches were 


German, The two men looked carnestly 


spring from the same cause. 
them spoke 


not return during the day. 


brace of men that can prolong a good story, 
even though facts fail. 

In the Cosmopolitan Magazine for October 
T. W. Higginson has an article on ‘‘ Discon 
tinuance of the Guide-board,” one thought 
being the tendency of writers to omit the 


5 


carefully drawn up moral or ‘‘ guide-board,” 
and leave the reader to form conclusions, or 
make up a moral, from data told by the 
writer, Other guide-boards could be discon- 
tinued, both in public places and in machine 
shops. At the entrance to the First National 
Bank and to the public library are doors 
Opening only inward, with no handles on the 
outside, There are, however, plates on the 
outside engraved with the word ‘‘ Push.” 
This guide-board is absolutely useless, as a 
person entering can do nothing but push. 
As well might there be upon a stairway the 
word ‘ Climb.” How much good might be 
done with the money paid for these useless 
guide-boards throughout the world. 

At the entrance of Gascon’s drawing office 
Tsaw one day on a placard, in large black 
‘“We know that the 
This evidently was to 


letters, the declaration, 
gas is escaping.” 
shut off those that thought the smell of gas 
Was not already a sufficient reminder to 
every person in the office. It should seem 
that every one going into a place containing 
a stench would give the inmates the pre- 
sumption of brains, and not even allude to 
it, but Gascon found it expedient to placard 
the acknowledgment, so that any business 
might begin at once, 

Among the rules and regulations of a 
gxoodly-sized machine shop I see one direct- 
ing that waste shall not be used in the water- 
If I were employed in this shop I 
should feel like calling a meeting of the em- 


closet. 


ployes and take a vote to see whether we 
could not each and all forever do away with 
the need of such a rule, and then take an- 
other vote to ask that it be rescinded. I 
should not think that such a rule accorded 
me the presumption of brains 

Waubug’s pleasant diversion is to bring 
up something that happened tive or ten years 
ago, so.as to hold a man up to ridicule when 
In this he ex- 
hibits a sure sign of approaching old age, 


he is where others can hear. 


Whenever a man begins to dwell more in the 
past than in the present, his powers are be- 
ginning to fail. 

Before closing this series of papers I am 
persuaded to nail up one or two little guide- 
boards, not for the reader, but for those that 
the reader already has in mind, as they are 
I do 
not expect that a guide-board will ever bene- 
fit Waubug Mephit. 
ordinary influences that affect men. 


the very ones that L wish to benefit. 


He is insensible to the 
But I 
still have a little hope of Secretary, who, 
though happy in the contemplation of him- 
self, still appreciates the difference between 
measuring with a knock-ealiper and a mi- 
crometer, 

To tell a designer that he ought to have 
thought of his late improvement ten years 
ago is about as sensible as it would be to tell 
him that he ought to have been born full 
size Most improvements are matters of 
growth—they do not announce themselves 
at once in full dress, 

It is rather commonplace, if aman happens 
to be coming away from the shop at the time 
when the other men are going into it, to have 
one, two, or a dozen say: * You are going 
the wrong ways 

Many of the old jokes that might have 
been funny once have become trite, and a 
machinist has no use for them. If one acei 
dentally hits another's foot, we can hardly 
call it wit to say I must step somewhere,” 
‘Too many repetitions are a waste of valua- 
ble energy. If a thing is perfectly clear to 
us, it may be ordinarily clear to others. We 
might give them credit for being nine-tenths 
as acute as we are, and not waste our energy 
by informing. 

igs 

The facilities of the New York Post-office 
for handling second-class mail matter are at 
last to be increased—an improvement which 
has long been sadly needed, and which, when 
completed, will probably result in much less 
complaint from our readers of irregularity 
in receipt of papers. : 

hae 

A Southern contemporary, which modestly 
says it employs ‘‘more and better technical 
writers than any other trade journal pub 
lished,” has a prophetic article in which the 
running of engines by cold is predicted. 
































































LETTERS FROM PRACTICAL MEN. 





Journal Bearings— High-speed Engines, 
Editor American Machiniat : 

I have just read the article by P. Pryibil, 
in your of January 5th, entitled, 
‘‘ Heating and Cutting of Bearings,” and it 
the point, and in line with the 
writer’s experience, as to prompt the addi 


issue 
is so to 
tion of further testimony. 


The 
(generally high-speed) for about eight years, 


writer has been building engines 


and has also been called on to test and repair 
many engines—large and small, slow-speed 
and high-speed—and it has given the oppor 
tunity to observe many things. 

In the days of slow or moderate-speed 
engines, the general construction, propor 
tion of bearings, material of bearings, etc., 
worked out, and in practice 


gave fairly good results; the structure was 


were easily 


generally long and light (long stroke in the 
the 
small as could possibly be, partly because 


engine being rule), bearings were as 
designers did not dare to go too far, and be 
cause the structure, being more or less elas 
tic, did not maintain its alignment when run 
ning, and large bearings then meant excess 
ive heating. Often has the writer met en 
gines running, and seen the engineer with 
and a battered oil can wast 
ing oil on a hot the 
stereotyped exclamation, ‘‘ 1 keep that bear 
ing flooded with oil, but yet it keeps hot.” 
Pencil 
piston, and pressure, area of bearing, and 


troubled brow 


bearing, and heard 


and paper are produced, area of 
speeds, are figured out, and bearing found to 
be carrying anywhere from 800) pounds per 
square inch up. In such cases how can it 
be expected to be otherwise; at every stroke 
of the engine the oil is squeezed out, leaving 
the metals to come in actual contact, and in 
babbitt bearings to compress the metal and 
spread it sideways until it grips between 
the collars, adding to the heating. This is 
no fancy sketch; in my experience it has 
been met much too often. 

In these later days the high-speed engine 
and very high-speed engine, and also high 
and very high-pressure engines are in de 
mand; these types date back comparatively 
a few years; the demand has been sudden 
and great; experience has not been able to 
keep pace with the demand, and designers 
have to a great extent been compelled to use 
the rules of their forefathers. The writer 
this statement in the 
‘TInerease of surface means 


has met works on 
steam engine: 
an increase of friction”; this is the barrier 
over which many designers have feared to 
climb. As a bare fact it is literally true, 
but with the 


telligence is standing up against it, make it 


modifications that modern in 
one of the elements producing the best re 


sults: we now find that increase of surface 
means a decrease of friction per square inch, 
decrease of weight as speeds are increased, 
smaller and more compact and rigid struct 
ures. These results necessarily went along 
with better workmanship. 

Let us take two extremes, and let no one 
think this 


been met; the second is the product of a 


an exaggeration; the first has 
concern Within hailing distance. 

A great hole 
foundation is built, the engine placed on it 


is excavated, an immense 


and center lines placed, and the builder pro 
ceeds to set his engine in line with these 
light and easily moved centers on its back- 
hone. the foundation; and he proceeds to 
We find the piston say 24’ 
to 5’ thick, the packing 
the total width of the 
piston; these rings are set out’ by a number 


put it together. 
diameter, and 4 
rings being nearly 


of bolts with steel springs (7) under them; the 
piston rod passes through a stuffing box, in 
which there is just sufficient 
port the the 
enough for about three turns of packing 


metal to sup 


packing, and box is deep 
(more would increase the friction, and it is 
bad enough as it is), the shaft is put in place 
and everything seems to be in proper align- 
ment, and ready to start; steam is turned on 
with a groan, because piston rings have 
been screwed out so tight and stufting box 
drawn up to prevent leaking. It starts off 
and-—stops on the center, A half dozen men 


with a 12-foot log and lot of timber pry it 
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over the center. We get it started; we find 
the must run a little loose; the 
crank-pin and shaft spring slightly close up 
to the crank. After afew years the back- 
bone (foundation) has settled a little, stuffing 





crosshead 


boxes and bearings have worn some little, 
and—well, let’s see the other engine. 

This engine is sent out, its backbone goes 
with it; its frame is built: so heavy and 
rigid that all absorbed within 
itself—it foundation 
under it to keep the belt from pulling it 
around the room; there is no fear of its get 
ting out of line if the foundation settles. It 
is set up in the shop, not by chalk lines 


strains are 


needs only enough 


tacked to the wall or on trustles, but by 
rigid centers within itself. 
as long or longer than their diameter, are 
light hollow light 
rings in them, Piston rods pass through 


Pistons are made 


castings with sprung 
long, loose sleeves, these sleeves being about 
one and a half times the length of stroke; 
crossheads are accurately fitted; the steam 
end of the engine so constructed that it is 
perfectly steam-tight, and the only friction 
in it being caused by the actual weight of 
the parts. Connections are made as light as 
is consistent with strength, and bearings ex- 
crankshaft of 
ameter with generous bearings—all these of 


ceedingly large, large di 
necessity are fitted up in’ perfect alignment, 
and last, but not least, a perfect system of 
continuous oilers keeps every bearing prop 
erly lubricated. This engine is now ready 
One man can take hold of the 
fly-wheel, and his own weight is sufficient 
to move it as 


to start up. 


wanted. Steam is turned on, 
and the engine starts 400, 500, 600° revolu- 
tions per minute, and—you can hear the 
clock ticking on the wall alongside of it. 

Wiseacres 


Some will say yes, but your 


high-speed engine won’t live long; it can’t 


stand that speed; it will soon hammer itself 


to pieces. But, my dear sir, the facts are 


against you; there are high-speed 


engines to-day with large bearings and good 


many 


proportion that stand up to their work ina 
way to surprise even their builders. 

In the fuel we will 
leave it to the reader to decide which of the 


matter of economy 
two gives the larger proportion of power to 
the belt for the that the 
cylinder. 


steam enters 
We may never be able to design a ‘‘ one- 

hoss shay,” but certain it is that that repre 

sents a perfection we are all aiming for, 
Baltimore, Md. Sam’. T. WILLIAMS 

Engineers in the Navy. 
Machinist : 
Ina foot-note to my letter published in 


Editor American 


your issue of December 22, 1892, I made 
to the 
Board” for appointing engineers for the 
U. 8. Fulton,” I did this off-hand, 
but find on referring to my books that I was 
the 1837, fifty-five 
years ago, instead of fifty, and that Commo- 
dore Perry was in no way responsible for 
that 
spell that word right this time) punishment; 


some reference ‘Commodore Perry 


Steamer ‘‘ 


in error date being 


exemption from corporeal (mind you 


it is to be 
the Board of Naval 
Commissioners to the Honorable Secretary of 
the Navy, dated September 15, 18387, in the 
following paragraph : 


he was no such man as that, but 


found in the letter of 


‘The engineers to sign some proper in- 
strument which will legally render them lia 
ble to the 
navy, but to be exempt from corporeal pun 
to be trans- 
mitted to the Secretary of the Navy, with 
the letter accepting their appointment.” 


laws for the government of the 


ishment, Which instrument is 


Corporeal punishment meaning (in those 


days) flogging with a cat, bucking, gagging, 
tricing up, the spread eagle, single irons, 
double hot 
bunker, ete. The sight of these things has 
often sickened and_ filled with wonder 
that men can be so cruel to their kind, but 


irons, confinement in a coal 


me 


they do get that way through an exaggerated 
belief in the value of military discipline, 

My contention. still is, however, that you 
will never see the time ‘* when the principle 
will be recognized that naval battles will be 
contests in which the best machines, handled 


by the dest men, will come off victorious,” as 
the advance has been a minus quantity, tak 
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ing into account the whole fifty-five years 
since Commodore Perry’s letter, which I now 
send you in full, as a rather interesting bit 
of mechanical history. 

I would note that Commodore, or at that 
time Captain Perry, had the appointment of 
commanding officer of the United States 
Steamer ‘‘ Fulton,” the second of that name. 


New York, September 11, 1887. 
I have sought to obtain the 
number 


GENTLEMEN : 
best information in reference to the 
of engineers, firemen, ete., that will 
quired for the steam frigate Fulton ; and the 
following is the result of the combined opin- 


be re- 


ions of the various persons consulted. 

The lowest number for putting the en- 
gines in operation, two first-class assistant 
engineers, $800 per annum; two second- 
class assistant engineers, $500 per annum ; 
eight firemen, at from $25 to $30 per month. 

The firemen to be paid either of these 
amounts, at the discretion of the captain, as 
suitable persons can be obtained. Four or 


six coal heavers, at $15 per month ; add to 
this, when the vessel is in active operation, 
one chief engineer, four additional firemen, 
and is for the full 
complement, one chief and four assistant 


ten 


four coal heavers (that 


engineers, twelve firemen and coal- 
heavers). 

The coal holes are at the ends of the boil- 
ers, Opposite the furnaces, and the coal must 
necessarily be transported some distance. 
are the estimates of Mr. Kemble, 


Mr. Haswell, and several 


These 
other competent 
persons with whom I have conferred on the 
subject. 

It is apparent that no less than four engi- 
neers will answer, as it requires two con- 
stantly at the levers, by which the engines 
are stopped and put in motion, which are 
worked on the spar deck, and two at the 
engines and boilers below deck, to watch the 
machinery and attend the water in the boil 
ers—a most important consideration, as by 
the least neglect in this particular some acci- 
dent occurs or the boilers are burned. 

It is necessary also that the firemen should 
be somewhat acquainted with the operations 
of the engines, the mode of supplying the 
boilers, ete., as also the mode of placing the 
coals so as to prevent the burning of the fur- 
naces, (Captain Perry 
his grip a little at this point.) 

The gentlemen all agree that the above is 


seems to have lost 


the least number that prudence and econ 
omy would authorize. 

The large North River and Rhode Island 
boats have three engineers each, and their 
firemen understand stopping and starting the 
engines, regulating the steam, ete. 

Their chief engineer, $1,000 
per two assistants, $360 and S600 
perannum, Add tothis their board, which, 
in the navy, would be defrayed by them 
selves, all beyond the ration of twenty cents 
per day. 


Those 


wages are: 


annum ; 


denominated first-class assistants 
should for the navy correspond in qualitica 
tions with the chief engineers of private 
their the 


second-class proposed for the navy, as it is 


steamers, and assistants with 
supposed that the government can hire per- 
sons on lower terms. 

It has been suggested—in which I fully 
concur—that there should be these several 


described rates among the engineers and 
firemen in Our national steamers, the better 
to distribute authority and responsibility, 
and to produce a proper ambition with the in- 
ferior rates to rise to the higher classes. (A 
very proper sentiment. ) 

I inclose herewith a letter from Captain 
William Comstock, and it may be remarked 
here that all concur in the opinion of the 
necessity of separating the regular crew 
from any interference with the engines. 

(But now he shows his fine Italian hand.) 

I would respectfully invite the attention 
of the Commissioners to the tenure by which 
these assistant engineers are to hold their 
appointments, and by what authority they 
are to be granted. It seems to me that the 
process of their discharge should be sum 
mary, at least, and entirely divested of the 
legal forms of arrest, court-martial, ete. 
The slightest appearance of intemperance, 
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neglect, carelessness, ete., should be a suf 
cient cause for their certain dismissal fri 
the service. (The story goes that the chi 
ran away.) 

With whom is to rest the authority 
judge of these delinquencies, and the nec 
sity of the infliction of the penalty, will, 
course, be determined on in time, and ma 
known to the 
appointments. 


persons on receiving thi 


Ihave the honor to be, gentlemen, yo 

M. C. PERRY 

The Commissioners of the Navy, 
Washington, D. C. 


obedient servant, 


This is the Commodore Perry whose br: 
en image may be seen at any time by peo} 
in that neighborhood on top of the State 
Rhode Island. 

The peculiar merit which he claims, | 
inscription, being the opening of the ports 
Japan in 1848. 

The reason that the ports of Japan wi 
opened so readily was that in their histori: 
which are written up a hundred or two yeas 
ahead (which is a much better method than 
ours), there was a certain “Shinn Toe,” 
“Ugly God,” was billed to app 
about that time, and rule the country for 
Of there was 1 
good in kicking against historical facts? « 
pecially as they found,when the Commodo 
exhibited himself to the people, that he « 
actly fitted the descriptive list, written 
hundred years before. 


who 


thousand moons. course 


I note that the chief in his report, as pu 
lished in your paper, mentions the possibi! 
ty of an engineer being called from) impor 
ant work ‘“‘to answer calmly questions 1 
garding the amount of smoke escaping from 
the funnels.” 

That this is not an exaggeration the follo 
ing statement of an actual and recent occu 
rence will show. 

The ships, four in number, of the squa 
ron of evolution, were slipping comfortab! 
along at about eight knots speed, being o1 
run when the flagship signaled tly 
next in line. Safety—valve—blowing. Th 
captain, who was on deck at the time, 


long 


bee 
to think he was learning something, as |) 
had not noticed any sound, but looking wu) 
at one of the pipes, sure enough there was 
small show of steam, So the chief was sun 
moned. Mr. Blank, ‘‘Do you need to have yo! 
safety valve blowing ””’ 

“That valve is not blowing, sir; the stear 
pressure is not within thirty pounds of i: 
That steam you see there is from the leak 
valve which I told you of three weeks ac 
as requiring attention, and being am 
patent valve, [do not know exactly what 
inside of it, and I want plenty of time by 
fore me when I start in to overhaul it.” 

“Well,” says the captain, ‘there is not 
bunting enough in the fleet to convey that 
answer, and we have to give it soon: vi 
say the valve is not blowing?” “Yes, sir 
‘‘And the admiral says it is, and I must not 
argue with the admiral with that show o! 
steam at the pipe top.” 

So the answer went up, ‘‘I know it.” ar 
the admiral on his flagship ordered, “ Sti 
Th 


the admiral, supposing that some disrespe: 


it,” and the answer was, ‘I cannot.” 


to his rank, which was only “nickel-plated 
or “acting,” was intended, ran up the si: 
nals, ‘Commanding officer suspended fro 
duty.” 

Then at the next port there was a heap « 
correspondence, and charges, and count: 


charges, during which, as by good luck 


this engineer Was not involved, so he used 


his time to qutietly grind in that offending. 
valve. The fleet and the navy departme! 


were stirred up for six months over thi 
thing, and all because an acting rear admir 
would meddle with trifling affairs: he ha 
that it not 
form” in the English service to show steat 


at their pipes. 


learned somewhere Wis Oo 


In contrast with this I will give you a lit 
tle yarn showing how these engineers d 
things sometimes when left to their own dd: 
vices. 

In the remarks column of the steam log « 
a United States double-ender a low pressul 


paddle-wheel boat in the Pacific, 12 mid 
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n ht to4a.M.: “ran slow from 2.10 until 2.30, 
w ile stopping a leak in No. 1 furnace star- 
). rd boiler”; and this is the leak and how 
jt as stopped. 

t 2.10 A. M. the firemen and engineer on 
w: ch were startled by a tremendous rush of 
water and fire and dust in this 
No 1 furnace, produced by the breaking 
an’ blowing in of a 4” rivet; instantly the 
en. ineer sent to the deck and informed the 
offi er there that “che was going to run slow 
for 1 little while,” at the same time closing 
th: stop valve of the port or uninjured boil- 
er, ‘etting the safety valve take care of its 
In a few minutes the pressure in 


stem and 


stem, 
stu board boiler was reduced to atmospheric 
or ess, and the surprised firemen reported 
the! the leak had stopped. ‘Drag out that 
fire was now the order, and when it was well 
cooled off the front tier of fire bars came out 
also, and the engineer, stationing his oiler by 
the engine, which was still running ata 
good rate, to mind any bells he might get, 
jumped into the furnace with a 7” tap, and 
short bolt to match it, and the necessary 


wrenches, and the trick was very quickly 
done, the bars replaced, a new fire started 
f 

ized between the 


‘om the other furnaces, the pressure equal- 
boilers, the stop valve 
opened, and full speed again within twenty 
minutes, 

‘There was a considerable mental calcula 
tion, Which went through this man’s mind 
ina very short space of time; he knew that 
rivet hole to be stopped; that a 7” 
tap would go in; that the bolt would match 
the hole; that he could adjust his throttle so 


it wasa 2” 


us to hold a slight minus pressure without 
doing too much in that direction; but, above 
all things, that he was favored by the night, 
which left him free from troublesome ques- 
tioners; hence his quiet report to the officer 
of the deck. 


A VETERAN NAVAL ENGINEER. 


YWeasurement of Irregular Surfaces, 
Editor American Machinist : 

In the design of a special machine not long 
since the difficulty of ascertaining in a sim- 
ple way the area of the surface of a very 
itself, and 
thinking that the subject may interest some 
I give the 
first obtained a rectangular piece of the same 


irregular substance presented 


of your readers, solution. I 
substance, the area of the surface of which 
could be readily ascertained, 

| then procured a vessel of sufficient size 
and partially filled it with water, the depth 
of which was noted. 

The piece of Known area was immersed in 
withdrawn, the surplus 
amount of water being shaken off and al 


the water and 


lowed to run back into the vessel. 


The volume of water to the 


substance was ascertained by a comparison 


adhering 


of the depths before and after the immer 
sion 

The irregular piece was next treated in the 
same manner, and the volume of water ad 
Letting Q 
irregular piece, A 
the known area of regular piece, Vand V1 


hering to it likewise ascertained, 


represent the area of 


the respective volumes of water adhering to 
each, we have 


Care was, of course, taken to have the sur 


es of each clean and of the same normal 
A. S. MALLORY. 


dition, 


Steam-heated Cars, 
Machinist : 
In this day and generation, when the art 


oa 


itor Ame rican 


steam heating and the knowledge of 


ith preservation are so well understood, 
would hardly seem possible that such a 
ndition of things could exist as that which 
urs daily on some of the New York ele 
vated trains. Arriving by the N. Y. & 
vorthern R. R. at 155th street, the traveler 
verges from a comfortably warm car, and, 
tering the clevated train, finds himself 
ated to a 
st extreme kind. 


refrigerating process of the 
The train is there fresh 
m its all-night exposure to the arctic cold 
our latitude in midwinter, no attempt 
ving been made to warm the cars previous 


( OSC 


the entrance of the passengers 
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quently, while many of the strong men are 
able to bear such exposure, the more sensi 








tive ones are exposed to a most dangerous 
chance of permanent injury, and delicate 
women are even in danger of their lives. 
I have seen people sit blue and shivering, 
and with chattering teeth, from this most 
unusual ex posure. 
ical that 


It seems to me paradox- 
New York should be the place 
where one may witness such a condition of 
things, for, after twenty years’ observation, 
I had come to believe that we were ahead of 


other cities in matters of this kind. That 
the evil can be remedied is undoubted . 
whether it will be remains to be seen. The 


matter has been brought to the attention of 
tlie superintendent of the road, and hopes 
are entertained that something will be done. 
Our health officers could exercise their in 
fluence in no better cause than this. 

T. R. ALMOND. 


Chains, 
Machinist : 
Your readiness to give to others any hints 


Annealing 


Editor American 


in the line of the ‘‘practical” encourages us to 
mention one which was given to us recently 
by one of the practical men in our city. 

He says that when his lifting chains about 
his shop begin to break he takes them and 
lays them on the ground in a coil, and then 
builds a fire in the center to anneal them. 
The result is that they are again ready for 
business. The philosophy of this course of 
action will be apparent. 

CALLENDER & PATTERSON. 

{Our correspondent makes a good point. 
Annealing chains has been practiced for 
years by those operating dredging machin 
ery, but is not so generally known or prac 
ticed as it should be.—Eb. | 


A Side Tool—A Lathe Dog—A Soldering 
Fluid for Iron—Tap Wrenches, 
Editor American Machinist: 

In Fig. 1 on the inclosed sketch I show a 
little point ona side tool that I believe is 
worth notice. Who ever saw a side tool 
used to cut the whole length of the blade ? 
The idea of this is to avoid grinding a part 
Most side 
tools when worn out will be found to have 


of the tool that never does work. 


been ground mostly on the point, because 
this is where it was in the habit of getting 
dull, and 
much grinding as will answer the purpose, 


the average man does just as 


and I am sorry to say that there are many 
more lazy than this 

I made a tool of this kind as an experi 
ment a number of years ago, and was satis 
fied that my theory was correct. The aver 
age man is more apt to keep sucha tool 
ground right than where the old style is 
used. 

Some might object to this nick at’ A, on 
the ground that it will tend to weaken the 
tool, but I did not find any trouble in this 


way. 


Quite 
lathe dog, as shown in Fig. 2. 


a number of years ago I made a 
This was 
made for a special purpose, I had a number 
of small saw arbors to make at the time. 
There 
shrunk on the 


was but one saw collar, which was 
extreme end of shaft, to 
was fastened with counter 
With the ordinary bitch 
dog | was obliged to remove one of the 


which the saw 


sunk head screws. 


screws in order to get the dog on the shaft 
back of this collar. 

This dog was very handy on that job, and 
since then I have found it about as handy 
on most other jobs. 

Used ona very small piece it does not 
balance well, but there are other good points 
about it that seem to more than offset this 
bad one. <As the sketch shows, it is not 
much more than an ordinary gripe dog. A 
is a tail for the purpose of driving, used in 
a slot in face-plate in the usual way. Bis 
made of tool steel, and hardened, one end 
forked to 


being slide along the back of 


gripe, asshown, Cis a pin for the purpose 
of keeping the piece Bin place on the point 
of screw. This tool is of value as an ordi 
nary gripe, as well as a lathe dog, 


IT saw some time ago an opinion expressed 
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that a tap wrench should accompany a set of 
taps, as well asa die stock should accom 
pany a set of dies. 

‘‘wrinkle” comes into 
use very extensively, I believe there are in 


Before any new 
most cases some very deep-rooted notions 
that have to be pulled up by the roots. 

The old idea of a tap wrench is a piece of 
flat iron with square holes punched in it by 
a blacksmith, but a die stock, in most cases, 
has been considered quite a fancy thing. 
This may be the reason why tap wrenches 
have not received proper attention, 

I have seen the tap wrench making indus 
try carried on in a way that would astonish 
some people. 

In the shop where I served an apprentice 
ship there was ‘‘a place for everything, and 
everything was kept in its place,” but such 
a place I have not seen since. 

It was the largest single tool shelf I can 
think of ever seeing, for it comprised the 
whole shop floor, 

People got into a habit of placing the tools 
around the edges, so as to use the center for 
a machine shop. 
last result- 
ed in 


This sort of practice at 


get- : A 
ting things 
pretty well 
piled up, 
so it) was 
thought to 
be a better 





FigA 


plan to 
forge a new 
wrench 
when want 
ed than to 
look for one 
already 
made. 

The boss 
had con 
cluded, af 
ter a fair | 
trial, that it / 
was cheap 








er to keep 
the 
somewhere 


taps 


else than to 





make a new 
one every 


time, but 





the wrench Fig.2 
es, being so 

easily made, were not worth the notice of so 
ereat aman as he, 

Some of the workmen who looked so far 
ahead as to-morrow kept a tool room of 
theirown in their drawer, soafterawhile they 
went out of the wrench-making business; 
but there were wrenches made every day, 
and lost just as fast 

I came to the conclusion—as soon as | got 
the ‘lay of the land ”’—that it would be a 
good plan for me to start a little tool room 
in my drawer, so, as 1 wanted to do things 
different from others (if my way was worse 
I did not care), I thought | would try to im 
prove my tap wrench system 

I made an adjustable tap wrench to take 
taps from } to g. 

The boss caught me just as [was finish 
ing the tool. I 
take it away from me, but guess he thought 


thought he was going to 
I would find use for it in the interests of the 
shop. 

As soon as the wrench makers found out 
I had this tool, I got a chance to lend it. I 
would not have complained if they had 
brought it back when through with it, but 
the fact 
keeping all tools on the big shelf that T had 
trouble in keeping this wrench in my tool 
room, Things that are easily made get lost 
rather too Cusy. 

The adjustable tap wrench need not cost 
more thana full set of these losable ones, 
and, as they are better looking, stay 
with us. 


1 have often been bothered in soldering 
upon cast-iron, but a short time ago a tin 
smith told me a way, and now I want to tell 
it to others 


| SUP pose people who are in the soldering 


was they had got such a habit of 


longer 
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business will not see anything new in this, 
but to machinists I think it may be of value. 

Use muriatic acid full strength, and put 
To a 
half pint add a piece of sal-ammoniac about 
the size of a walnut. 


into it as much zine as it will eut 


A Mrecuann 
American and British Workmen, 
Editor American Machinist : 

Your correspondent has reached the apex 
of fame by presenting to your American 
readers a little of what he would very much 
like the Britishers should be. 
from the ‘ 


I emanate 
clumsy -fisted” Britisher, but am 
now one of those awaiting for three and one 
half years the signal which the ‘ freedom of 
individualism” in invites me to 
“step up here”; but as I cannot bring the 
necessary dollar I fear my hope is a vain one, 
and I still may work hard at the bench, with 
the foreman ready to drop onto me for any 


America 


little cause, because | happen to be a Brit 
isher with an opinion. I have not made rail- 
roads or shipbuilding a special study, but I 
should judge remarks made it 
could only come from a narrow mind, with 
an eye capable of 


from. the 


things either 
“ prosaically,”” or poetically, as desirable. 


viewing 


Of machines no one appreciates the milling 
machine more than Ldo, but, like most things, 
The 
If Mr. 
Arthur will turn to the advertisements in the 


it has its own province of usefulness. 
slotter may be referred to likewise. 


same issue in which his comedy is inserted, 
he will tind such eminent and trustworthy 
firms as Wm. Sellers & Co. and the Niles 
Tool Works placing prominently their slot 
ting machines to view ; it is not unreasonable 
to suppose that these firms would offer their 
patrons nothing but what would be efticient. 
Mr. Arthur's evidence is rather contlieting. 
He speaks of the chuck which is made for 
American workmen who know how to use 
and handle them, but which are too light for 
the clumsy Britisher ; of the difficulty such 
would find in moving a ‘little knob”; of 
the inability of such to operate a machine 
without the ‘stout lever,” ete., and yet he 
finds three distinctly American machines in 
successful operation in that same shop, by 
the men who are incapable of comprehend 
ing the use of that ‘little knob.” It is 
strange that the workmen had not boycotted 
these machines and made the British produe- 
tion the more efficient, as was assumed in 
the case of the ‘‘ timed” slotter. Technical 
journals of America often refer to an inroad 
of American tools into England, and yet Mr. 
Arthur says the Britisher is incapable of 
working them. Serap-iron must be searce 
in Britain, if they have to purchase high 
Class American machines and keep. their 
best-paid men to break them up 

With regard to gears, it took me eight days 
to grind the teeth of segment gears on an 
emery wheel in Chicago about three years 
Would it be fair of me to tell my 
brother chips at home that this is American 
practice ? 

‘* Hopelessly a workman”? T had an ae 
quaintance who was a pressman, but is now 
lecturer on scientific matters to one of the 
county councils, A school-fellow, now about 
twenty-six years of age, has a government 
situation in India, and is one of the most 


aro, 


promising of the young scientists. Whit 
worth scholars have been mostly found 
among the hopeless workmen. Technical 


education is encouraged and costs searcely 
anything. Among the students we find ‘a 
large majority are the sons of workmen, and 
it is not an exaggeration to say they can com 
pare favorably with the sons of American 
workmen in intelligence and information, 

All Americans are not alike. The men 
who are most useful to the mechanical world, 
men whom Americans have reason to be 
proud of, and for whom Britishers have 
sincere respect, are the most reasonable and 
serviceable, and are the truer patriots, from 
whom we hear nothing sarcastic or abusive, 
nothing but kindly criticism with an object 
to elucidate facts. These men tend to cement 
two great nations for universal good, and 
place into insignificance pretenders to the 
crown of thought, yet whose shadow often 
shields the plotter in his wily motive 

The most surprising is that the editor who 
conducts such a valuable periodical as the 
AMERICAN MACHINES’ is, after the comments 
on the treatment of Mr, Dredge in a recent 
issue, Should allow such valuable space to 
be occupied in an effort to belittle that gen 
tleman’s fellow-workers in industrial Britain 

an effort which cannot result in the least 
good to either country 

T. EDGAR PEARCE, 
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Some Possible Elevated Road Reforms. 


Just now, when the elevated roads of this 


city are moving for greater privileges, in 


order, as they say,to give increased accommo 
dations, it is pertinent to inquire whether or 
not they are giving the best service possible 
opportunities. A letter 
another part of this 


their 
which we publish in 
issue throws some light on the question. 

cars are heated by 
and where pas- 


with present 


Railroads on which the 
the 
must be 


locomotive, 
attracted 
to heat their trains 


steam from 
sengers competition 
arrange 
plant, 
cars remain entirely un 


with other roads, 


by a stationary steam and such a 
thing as letting the 
heated until the 
train ready to start 

There are other things. 
matter of making 
where much small coin is handled, 
ticket seller him 


mat having 


engine is coupled onto the 
would not be thought of. 
Take the simple 
In other places 
the 
a small 


change. 
cash 
has before 
little 
projecting from its surface. 
small coins can be readily picked up by the 


ier or 
rubber spurs of rubber 
From this mat 
fingers of one hand. This improvement is 
not used at the elevated road tieket offices, 
and, small as the it is im 
portant, when, as often happens, a long line 
many of them with 


matter may seem, 


of people are waiting, 
eloved hands and 
vent their using both hands. 

Much 


standing 


carrying parcels that pre- 
is occasioned by misunder- 
and the destina 
avoided by hav- 


delay 
of station names 
This could be 


which would show 


tion of trains. 

ing in each car device 
in plain letters the name of the next station, 
a small crank being worked by the guard to 
expose the A similar device 
on every station platform would show the 


proper name. 


destination of every approaching train in 


large letters that could be read from any 
part of the station. At present this is done 
by shouting, the sounds uttered having been 


likened to the password to a Chinese lodge. 


Again, if patrons of the roads could 


know at what intervals or times trains ran on 
all the roads for all points it would be a 
great convenience, and would tend to 
more rapid working. The matter is too 


complicated for any one to remember, even 


those who travel most, and small condensed 
time-tables issued to patrons freely ought to 
help very much, 

Then in the matter of lighting the cars, no 
Pintsch gas or but 


antiquated, and 


any kind is used, 


dirty, 


gas of 
simply smoking 
gloomy oil lamps. 

The Manhattan 
able to put in these and every other possible 
and if that 


it was living up to its opportunities fully, it 


Company is abundantly 


improvement, it made it evident 
would probably be easier for it to obtain ad 
ditional concessions. 

as the railroad mana 
will be 


true, 
that there 
kicking and cursing of a 
the 


It is not many 


gers affirm, about so much 
road any way, re 
road does or does not 


vardless of what 


do. 
~-_-—__—- 


Inventor Traps. 
No doubt readers have ac 
quired within a year or two the great 
Honorary Member of 


many of our 
and 
the 
the 
editors of this paper received, a short time 
a notice of his election to that exalted 


vlorious title of ‘ 


Parisian Inventors’ Academy.” One of 


since, 
position, and was informed at the same 
time that by sending on the small sum of 


$10 he would receive a diploma and ‘ 
gold medal.’’ 

The 
matter of this concern is gotten up, 
fact that the circular letter is 


great 


in Which the printed 
the 


addressed 


miserable style 
and 
not 
ind does not specify any particu- 
lar invention, but is 
general terms as to apply equally well to 


by name, : 


gotten up in such 


the case of any patentee whose name and 
address may appear in the Putent Office 
Gazette, ought, it scems, to prevent any 


intelligent person from being caught by this 
Academy ’ 
there 
inventions, 
that 


latest humbug, butit seems the ‘ 
is able 
is a pretense of examination of 
ete., but it is all 

e hope none of our readers who have been 
‘elected ” (a and unavoidable 


to do some business. Of course 
so palpably humbug 


pussive act) 


MACHTIN 











‘£ tg hy 


have been so foolish as to send $10—an 
active and avoidable exhibition of gullibility. 

There are many traps laid for those whose 
appear in the Putent Office Ga- 
and a luckless inventor is immediately 








addresses 
zette, 
flooded with propositions of all kinds, nine- 
tenths, if not all the stuff being pure and 
It is a safe rule 
nor sign any 


unadulterated humbug. 
never to pay out any money 
paper without Anowing just what you are to 
receive for your money, or what the purport 
of your signature may be. 
— ome - 
Self-hardening Steel. 

that there is con 
among machin- 

self-hardening 


is little doubt but 

misunderstanding 
the 
It is quite common to resort to this 


There 
siderable 
ists regarding use of 
steel. 
steel where the ordinary carbon steel used in 
the shop does not stand well, or refuses to 
then if the 
work it is 


self-hardening steel does not 
considered that 
has been exhausted. The fact. is, 
that while it is true that self-hardening steel 
will often do good work where the ordinary 
steel fails, or is unsatisfactory, carbon steel 
of high grade high carbon can be and 
is made and hardened in the usual way, that 
will readily cut metals that no self-harden- 
ing steel can make any impression upon. 


cut; 
every resource 
however, 


and 


It is said a number of coarse files or rasps 
have been piled upon each other to a height 
of 12 inches, bound together with wire 
drilled through from top to bottom of the 
pile without lubricant. This was not 
by a drill made of self-hardening steel, nor of 


and 
done 


such common steel as is too often supplied 
by purchasing agents who give far more at 
tention to discounts and commissions than 
to quality of the they but by 
high-grade carbon steel made especially for 


steel buy, 


use in such a test. 
Mushet or self-hardening steel is all right 
in its place, but there are places for which 


it is not adapted, and it is best, both formak 
ers and users, that the proper place and uses 
of the different kinds of steel should be un 


derstood. 





—-. 
American Machinery Shipped Direct to 
Africa 


Mellin S. Harlow, M. E., of 
Manion & Harlow, 
African Branch of 
Drill Co., called 
some inquiries regarding 
shipment to Africa, and 
about the 25th of this month a steamer would 
sail from the port of New York loaded with 
(principally mining), 
» Africa—the first 
shipment of that character ever made in this 
Of great deal of 
American mining machinery Africa, but 
it has previously reached that point by being 
Mr. Harlow ex 
pects to sail on the steamer with the machin 
S.A. 8 


the firm of 
the South 
Ingersoll-Sergeant 


managers of 
the 
recently upon us to make 
some articles for 


informed us that 


American machinery 


Which was to go direct 


way. course there 1s a 


re-shipped from England, 


ery, and will be at Johannesburg, 


for about a year. 
= ae = 


That *“ Extinet Hack Saw.” 


In our issue of Nov. 10 last year, under 
the title of an ‘‘ Extinct Hack Saw,” 
asked for information regarding the manu 
certain 
described, and which one of our readers was 
but declared 
York City. 
numerous 


we 


facturers of a hack saw which we 


very anxious to buy, his ina- 


bility to buy in New 


We have received letters in 


forming us of the name of the saw, and 
where it can be obtained. Many of these 
writers were mistaken, but others were 


right, and these latter enabled us to find the 
saw at the store of C. E 
79 Reade street, 


product of a factory 


Jennings & Co., 
the 
New 


this city, who control 
somewhere in 
Hampshire in which the saw is made, 
The incident 
, the advisability of having 
the 
representative, 


seems to show two things, 
er somewhere 


on a manufactured article nume of its 


manufacturer or his and 
the advisability of 
what is supposed to be a well-known article 
It might be course, that 


one should know the hack 


also advertising even 
argued, of 


Griftin 


every 


saw, but 
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there are thousands of mechanics who 
not know of it, and who, even if they actua 
use it, may not know it by that name, } 
cause it is ‘‘ published anonymously,’ 
the printed on the box 1 
counting for anything after the box is | 
or destroyed. 


were, name 


———_+ae—___—_ 

We publish elsewhere in this issue an 
lustrated article showing an arrangement 
a combined exhaust and live steam hea 
for boilers. Without entirely indorsing 
not except 
to details—the writer has always been of 


arrangement—which is new 
opinion that economy resulted from heat 
water This belief « 
not, perhaps, be defended upon any cou 


in some such way. 


of scientific reasoning. Theory would bi 
against it. But theory sometimes fails 


seriously as practice fails. Our readers vy 
draw their own conclusions, which sho 
not be too hasty. 


It will be noticed that the claims are : 


for enormous saving. If, however, th 
they are of sufficient 


portance to receive consideration. 


claims are correct, 


The article stands subject to intelli: 
criticism, which we have little doubt it 


receive. 





-_> —_— 
It is announced that the first of the sox 
Am 
ican Mechanical Engineers t! 
season will take place the evening of J: 
26. The feature of 
upon a 
made from negatives 
California trip. A modest 
10 o'clock. 


reunions to be held at the house of the 
Society of 


the evening will be 1 


projection screen of lanterm sli: 


secured during t 
will 


bef 


supper 


served at As we have 
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stated, the moderate expense attending thes 


reunions is borne by those who attend the: 


and their influence 


lieved to be beneficial, since they promo 
acquaintance and good feeling among { 


members and their friends. 
———- ope — ——_—_ 
mentioning the 
Kearney & Foot’s file chart, we, by mistak 
located that well-known firm in Newark. » 
J., and in part of our edition it was tl 


Last week, in matter 


upon the society is be 


printed. Most people who use files know 
that their factory is in Paterson, N. J., a: 
their New York offices at 100-102 Read 
street, where the chart may be obtained. 
—+->- —___ 
Literary Notes, 


ELEMENTS OF MACHINE 
Plates, for the Use of 
versity. By J. F. 
ical Engineering. 


of Students in Lehigh | 
Klein, 
Second and Revised Edition 
This work treats on designing 
and et 


braces the solution of such problems as ¢ 


important parts of machinery, 
cur in practice. 
the 


The proportions are eith: 


inscribed on 


rormuias and tables; the dimensions are 
be calculated in all cases from data given 
the text. The various chapters treat « 


screw threads; conventional method ofr 
methods of + 
riveted 
wrought-iron boiler plates. Keys for 


resenting screws, set screws, 


curing nuts, rivets and joints t 
pulley 
and cotters 

Exact ar 
laying out cur) 
teeth by 

computation of 
Toothed 


dimensions of 


cranks, ete., gibs 


with 


wheels, 


connecting straps rods. 


approximate methods of 
of teeth, 
co-ordinates, 


profiling of rect 
th 


laying o 


vular 
co-ordinates; gearing, 


wheel trains, spur whee 
minimum pinic 
and in laying o 


and elliptical wheels; 


Problems in ascertaining 


and duration of contact, 
annular Dimensi 


of bevel gears; Dimensions of 


Belt ge: 


worm 2! 


worm-wheel; ring: Dimensions 


DESIGN, Notes an 


the most 


plates or are given by 


Professor of Mechar 





f 


/ 


belt pulleys, cross-section and specific dut 


of belts; Cone pulleys: 
for determining the 
cones when connected by 


diameters of spe 
open belt; Rot: 
end journa 
and shaftin 
and dimensio1 
with circular, rectang 
Co-ordinates for 
involute, 


Dimensions of 
shaft 
character 


ing pieces: 


neck 


Bearings: 


journals, 
Their 
Dimensions of rods, 


pivots, 


lar and I sections; layi 
out cycloidal, epi- and hypo-c 
cloidal profiles; and for laying out cent 
lines of tooth spaces. 

Since inscribed 
an important part 
und it is therefore 


many proportions ure 
the plates, these form 


the book, 





necessary th 


Diagram and tables 
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symbols should be very plainly given; 
this we find the present edition to be 
itly improved; the 
abols have been enlarged, the 


drawings and the 
latter on a 
rer scale thangthe former, thereby remoy 

all the? 


tes, 


indistinctness of the earlier 
The book is well adapted for reference, so 
o be an aid to draftsmen and engineers, 
drawing rooms of 
appreciated by 

who have to refer to its pages. It is pub 
lished at the Moravian Publication Office, 
E.G. Klose, Jethlehem, Pa. Price 


for use in the 


iniecal schools, and will be 


manager, 

nol given. 
YCLE-INFANTRY DRILL REGULATIONS 

Pope 


viving the drill 


iis is a small book published by the 
Vainufacturing Co., Boston, 
ro culations and other information relative to 
the use of the bicycle in military operations. 
The regulations have been prepared by Brig.- 

Albert Ordway, and regularly adopted 
larch 25, 1892. 


gPIONS ix 
juts pe 








Questions of epee: interest relating to subjects dis 
sed in our columns will receive attention in this 
ieee, The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet 


30) H. R. W., Gualala, Cal., writes : 
Please answer the following: 1. Doos lost 
motion in the side rods of a locomotive pro 
duce a knock ? A.—If the lost motion is 
excessive, yes. 2. Is it easier for an injector 
to feed water through the back end of a 
boiler than through the front end? A. 
No; the feed water should enter into the 
coolest part of the boiler. 


31) P.H., Scotia, Cal., writes: Please 
nform me how to go to work and babbitt, the 
crankshaft bearings of a double vertical en 
rine so as to make a good job of it and get 
the shaft in line with both engines. These 
ire connected to crank disks on each end of 
the shaft, with one crank-pin 90 degrees in 
advance of the other. By giving me some 
information on this subject you will do me 
i. vreat favor. A.—See our issues of August 
13, September 10 and 17, 1891, and February 
11, 1892. 


(32) J. J. P., Newport News, Va., writes : 
Please state the correct formula for preparing 
the solution for blue-prints. I know that 
the articles used are citrate of iron and am 
monia, and red prussiate of potash, but I 
have forgotten the proportions for each, and 
the amount of water. A.—Dissolve 2 ounces 
of citrate of iron and ammonia in 8} ounces 
of water; also dissolve 14 ounces of red 
prussiate of potash in 8} ounces of water; 
when they are dissolved mix them in a dark 
bottle, and keep it in a dark place for future 


33) A. M., Ashland, Wis., writes: I have 
seen in your paper a formula for the compo- 
sition of babbitt metal. I would now like 
to have a formula for the cheaper kinds of 
this metal. There is but one kind of 

ibbitt metal, and if any alloy is either 
much better or much worse than that, it is 
not babbitt, but something else. One of the 
cheaper kinds of the so-called babbitt metal 

msists of eight parts of lead to one of anti 
ony; the better grades contain less lead 
nd more or less copper and tin; the real 

ibbitt metal has no lead; it consists of 3.7 
parts copper, 7.4 parts antimony, and 88.9 

irts tin. 


34) E. H. F., Worcester, 
Please inform me whether 
ore an elliptical hole 
etween the centers of an ordinary 
rhe piece to be 


Mass., writes : 
it is possible to 
with a borine bar 
lath 


bored is to be fastened to 


he carringe and traversed along the bed as 
isual, and the tail stock to be set over to 
ny extent. <A friend who is an old-time 
wachinist, and derides geometry, says it 


innot be done. I claim it can, and have 
leduced the following formula which I wish 
» be informed about 
y S if Sf pers. a 
where Z denotes the long diameter of the 
hole; S the short diameter, and «a the angle 
formed by the boring bar and the center of 
he Jathe bed. A.—Elliptical holes can be 
vored under the conditions stated. Your 
formula gives the correct difference between 
the major and minor axis. In our issue otf 
January 17, 1889, this subject has been thor 
ughly discussed, and in this article you will 
tind other useful formulas 


, 
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(85) A. S. W., Philadelphia, writes: I 
have devised a machine for automatically 
drilling and tapping nuts like the inclosed, 
which are used chiefly in saw manufacture. 
Please note that the thread in the nut is not 
all the way through. I would like to know 
if the machine can be used for any other 
line of work? A.—It depends much upon 
the design of the machine, which, being un 
acquainted with, we are at a loss to answer 
definitely. Hlavinge designed the machine 
you are naturally the best person in the 
world to investigate and decide this matter. 
Look about for similar work which is al 
ready done, and then consider whether or 
not your machine can do it, and, if so, what 
modifications, if any, will be needed. Then 
also determine whether or not the work is 
already done cheaper than you can do it with 
your machine 





(36) W. T. G., . asks: How is the 
lead of a hardening bath prevented from 
sticking to a tap or reamer? A.—It can be 
helped by first immersing the article to be 
hardened in soft soap. Or before doing this 
it may be previously partially heated, Or 
you may use the solution given by Mr. H. B. 
Hungerford, in our issue of September 17, 
"91. This is: equal parts of wheat flour and 
common fine table salt) mixed with water to 
make a thin paste and thoroughly stirred up. 
Dip the articles in this, taking pains to keep 
it well stirred up, as the salt has a tendency 
to settle tothe bottom. 2. Whatisthe solution 
which is used on taps and reamers by some 
makers in tempering, which gives them a 
grayish or case-hardened appearance? A. 
This may be done by using for a bath equal 
parts of cyanide of potash and common salt. 
This can be heated and used for heating the 
articles, and canalso be heated by a thermom 
eter for drawing the temper. Where the 
temper is drawn in the usual way, so that 
the temper color is present, this may be re 
moved by dilute muriatic acid. 


(37) H. S., Newark, N. J., writes: A. 
Claims that in figuring speed the thickness 
of the belt should be added to the diameter 
of the pulley. B. claims that it should not 
be. Which is right ?) A.—The whole thick 
ness of the belt should never be added, but 
a part of its thickness should sometimes be 
added, whether it should be or not depend 
ing upon circumstances. Belts, owing to 
the fact that they are compressed at their 
under surfaces and stretched at their outer 
surfaces in passing over pulleys, have what 
may be called a pitch line, and which may 
be taken at two-fifths the thickness of the 
belt measured from the pulley. If the pul 
leys over which the belt runs differ greatly 
in size, and, accurate speed is required, 
this must be taken into account, especially if 
one or both pulleys are small in diameter, so 
that the amount added is a considerable per 
centage of the diameter, But where the 
pulleys are the same size, adding the same 
amount to each will not affect the result, and 
unless the variation between them is consid 
erable in proportion to the absolute diameter, 
it may be neglected. 


(88) E. J. B., Phila., writes: In copy of 
July 18, 1889, Prof. Sweet, in speaking of 
his 16 lathe, mentions a plan of lead screw 
for screw cutting, ‘using ashort screw 8" or 
10° long with a nut of the same length, the 
screw to be adjustable at any point along a 
splined rod.” As I understand this arrange 
ment it would only cut screws equal to or 
shorter in length than the sleeve on which 
the lead screw is cut. Was that the idea of 
his plan, or were there to. be other parts, so 
as to cut full length of lathe? A.—Prof. 
Sweet's idea in this is to provide a means of 
cutting nine-tenths to ninety-nine hundredths 
of all the screws a lathe is ever required to 
cut, and to do it more accurately than 
is possible by the usual lead screw and nut; 
lathes with ordinary long lead screws being 
used for cutting screws longer than can be 
cut by this device. We may add that recent 
ly in conversation Prot. Sweet informed us 
that he had never done anything in his shop 
that gave him better results than the adop 
tion of this device on some lathes in which 
his crossheads and piston rods are threaded, 
W hereby the pitch of the screws cut is kept 
accurate, and the great trouble formerly ex- 
perienced from the fact that they could not 
be kept accurate, avoided. 


39) E. T., Newark, N. J., writes: Kindly 
vive us some information relating to the fol 
lowing: How is the horse-power of an en 
vine measured by means of a brake? What 
weight has to be used, what should be the 
diameter of the wheel, and what should be 
the length of the arm? A.—We assume 
that you refer toa Prony friction brake. 
This primarily consists of a lever, one end of 
which is formed so as to be clamped to the 
engine shatt, or toa brake pulley fastened 
to the shaft, or in some cases to the fly-wheel 
of the engine; at the opposite end of the 
lever, weights are suspended, to balance the 
friction induced between the surfaces of con 
tact at the shaft end. The friction will tend 
to rotate the lever in the direction in which 
the shaft revolves, but the weights attached 
to the end ot the lever should be such as to 
prevent rotation and hold the lever in a hori 
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zontal position. The length of the lever is 
measured from the center of the shaft to the 
point from which the weights are suspended; 
let us denote this distance in feet by / ; also 
let us denote the sum of the weights in 
pounds by P, the work of the shaft in foot 
pounds per minute by W, the velocity in 
feet per minute of the point from which the 
weights are suspended, if the lever were al 
lowed to rotate with the shaft, by Vy num 
ber of revolutions by .V; the horse-power by 
H. P., and = the ratio of the circumference 
of a circle to its diameter; its value is gen 
erally taken at 3.1416. Now the work of 
the shaft is found by the following formula: 
W=PxV; 

but since Vis equal to2x7x LX N, we 

may write 
Ww So OE OO NOSE. 

If, for instance, the length of the lever (/ 
is 3 feet, and the shaft makes 125 revolutions 
per minute, and the sum of the weights at 
tached to the end of the lever is 500 pounds, 
then we have 

Wee 8.1416 x 83 & 1256 x< 500 

1,178,100 foot pounds for the work of the 
shaft, and this is equal to 1,178, 100 33,000 

- $9.7 horse power In this case we have 
assumed that the weight of the lever has 
been counterbalanced on the shaft, so that 
this weight need not enter into the computa 
tion. It will be noticed that the diameter of 
the brake pulley has not been taken into a¢ 
count, and so far as theoretical considera 
tions are concerned we can make it any di 
ameter, the result’ will always be the same; 
but practical considerations frequently re 
strict the diameter of the brake pulley, and 
also the length 1 of the lever within given 
limits. The following table gives suitable 
dimensions for Prony brakes : 


Number of 


: ‘ Vis 
Revolutions Size of Brake. I ey 
Per Minute Wee 
. 4 Brake 
of Brake Pulley 
» » s v* 
Pulley. Length Width 
From 2 tod 1.200 to 1,800 24” 114’ 4!’ 
5H. P j 700 to 1,260 24 9 6 
From 5 tot 1,200 to 1,600 24 2be 6 
8 H.P...§ | 800 to 1,200' 24 4 6 


A modifieation of this brake, in which the 
lever acts ona platform scale, is shown in 
our issue of March 8, 1884.) In this case, for 
engines above 125 horse-power and under 
250 the brake wheel is frequently 48 inches 
diameter and inches face, with internal 
flanges about 34 inches deep, carrying a 
stream of water about 2 inches deep fed by a 
s-inch pipe, the overflow) being removed as 
shown in the figure, by means ot 
pipe; the brake arm is 63 inches long. For 
smaller engines a brake wheel 48 inches di 
ameter by 13 inches face is used, and a lever 
27% inches long. If the length 4 of the lever 


al SCOO)) 


is equal to sits 63.024 inches, practically 
2 - . 
5 feet 8 inches, a value often used, the formu 
la for finding the horse-power is much sim 
plified, as follows : 
NX P 
iH. F. : 
1.000 
in which the symbols denote the same quan 
tities as before. 


= sf a 86s 
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Transient Advertisements 50 cents a line for ‘each 
tnsertion under this head. About seven words make a 


line. Copy should be sent to reach ue not later ‘ha’ 
Saturday morning for the ensuina week’. 4ssue 











Grant’s Gear Advertisement is always on page 11 
Shafting Straighteners. J. H. Wells 
Ideal Drawing Stan Js. M ¢ 
Fonmoing Lathes Mer. Mach ToolCo., Meriden, Ct. 
Tool Holder: Armstrong Bros. Tool Co., Chieago 
New lists of cutters. Brown & Sharpe 

Norway Rivets, Evans & Robertson, Cincinnati, O 


Tampa, Fla 
Hammett, Troy, N.Y 


*Bradley’s Power tlammers, the best in the 
world.” 20 sizes gradley & Co., Syracuse, N. \ 
Pattern and Brand Letters 
and styles 


A variety of sizes 
Heber Wells, 6 Spruce St., New York 
Drill Presses, with Tapping Attachments 
Gould & Eberhardt, Newark, N. J 
Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. ¥ 
Selden Packing for stuffing box, with or without 
rubber core. Randolpb Brandt, 88 Cortlandt st.,N 
S. A. Smith, 23S Canal St., Chicago, Il, 
for standard Tool Co.’s Twust Drills. 


Is agent 


Pu ley lathes, most efficient offered. The Lodge 
& Shipiey Machine Toot Co., Cincinnati, © 


Castings forsmall and medium sized vertical en 
gines. Humphrey's Foundry, Belleftuntaine, Ohio 


For Cypress Tanks and Vats, address W. E. Cald 
weil Co , Floyd and Main Streets, Louisville, Ky 


Guild & Garrison, Brooklyn, N. Y 
steam pumps, vacuum pumps, vacuum 
air pumps, acid blowers, tilter press pumps, ete 


* Shapers (Double Triple Quick Stroke’) 
Trade Mark 
Gould & Eberhardt, .ewark, N. J 


For the Latest Improved Diamond Prospecting 
Bullock Mfg Co 
, Chicago, I] 


Drill. address the M ¢ 
Canal and Washington Sts 


» manufacture 
apparatus, 


, corner 


Combination Gear Cutters in stock Vertical 
Miller, Drill and Slotter in one machine, worth its 
weight ingold. R.M Clougn, Tolland, Conn. 

We electrotype 
for manufacturers 
Send for estimates 


illustrations and advertisements 
Prompt and thorouvh service 
\. Mugtord, Hartford, Conn 
Roper’s Practical Handy-Books for Engineers & 
Firemen; Descriptive Catalogue mailed free. Ed 
ward Meeks, Pub., 1012 Walnut St., Philadelphia, Pa. 
Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other style Gears 
Gould & Ebernarat, Newark, N. J. 
S. W. Card & Co.. Mansfield, Mass., are putting 
on the market anew line of stocks and dies, with 
their patent adjustable dies and guide. S. A. Smith, 
23S. Canal Street, Chicago, Hil. Western Agent. 
Patent Soliciting of High Class 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York 
Send for Brie. History of Patent Legislation. 


De Lamater Screw Propeller Wheel, made only 

y The Samuel L. Moore & Sons Co., Ehzabethport, 
N.J., who have purchased from C. H. De Lamater 
& Co.. New York, all their patterns, books of 
record, gauges, ete. Location and equipment well 
adapte d for Heavy Steamship Repairs, 


? Binders’ for the AmERIcAN MACHINIST. Two 
styles the Common Sense,” as beretofore sold by 
us, and mailed to any address at $1.00 each, and the 

New Handy.” mail d at 50e. each. The former 
re is sLiff board covers while the latter has flexible 

‘overs With full page opeving flat. Either will hold 
the entire 52 issues ¢ i any volume. AMERICAN Ma 
CHINIST PUBLISHING Co., 208: Broadway, New York 

* Indicator Practice and Steam Engine Economy " 
By F. EF. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid Published by John Wiley & Sons, 53 East 
renth Street, New York 


—— ee -———_ 
Gilbert's “De Magnete.’ 


We publish below some letters which will 


be self-explanatory. The first of these ap- 
peared in the Alectrician, of London, Dee. 9, 
1892, and is as follows: 


Sin: My attention has been drawn to the 
paragraph in your American Notes on p, 135, 
in Which there is a statement that a transla 
tion of Gilbert’s ‘‘ De Magnete ” is about to 
be brought out in the States, and which fur 
ther refers to the Gilbert Club, of which I 
have the honor to be one of the secretaries. 

1 think your American correspondent must 
be under some mistake in attributing the 
proposed translation to Mr. Mottelay, who is 
an honorabie gentleman He visited me at 
my laboratory rather more than a vear ago, 
when we talked of Gilbert and of the Gilbert 
Club and its long cherished work. He then 
begged me to enter his name in one of the 
then few remaining places in the list of the 
members, that in due time he might receive 
the copy of the English translation of ‘* De 
Magnete.” Ile is not the man to lend his 
name inan underhand way to an attempt to 
depreciate the careful work that has been 
voing on for three years by the editing com 
mittee of the club 

As to this alleged American translation, it 
is quite enough for most persons to know 
that its publishers are to be Messrs. J. Wiley 
& Sons, of New York, who have earned for 
themselves evil notoriety by their pirated edi 
tions of Ruskin’s works. The Gilbert Club 
may well ignore anything emanating from so 
tainted a source 

As to the last part of your correspondent’s 
paragraph, which relates to the affairs of 
the Gilbert Club, I will only say that down 
to the present time the club has not asked 
for a single subscription from any of its 
members, nor will it do so until its transla 
tion of ** De Magnete” is ready for distribu 
tion All the preliminary expenses of its 
foundation have been met without yet call 
ing gn the treasurer, It is true that a very 
few of the members spontancously remitted 
their guinea apiece ; and these subseriptions 
remain intact, awaiting the day of publica 
tion. The delay which has arisen since the 
first rough translation was completed two 
years ago has been due solely to the labor ot 
revision But the Gilbert tercentenary does 
not occur till 1900, and the work will be 
published within a few months from the 
present date Yours, ete 

SYLVANUS P, 

Morland Chislett Road, 

N. W 


‘THOMPSON 
West Ilampstead, 


The following letter also appeared in the 


same journal 


Gilbertiana, 
Tv the Editor of the Electrician. 


Sir: Prof. Sylvanus P. Thompson has seen 
fit to publish a letter in your columns as re 
markable for its inaccuracy as for its bad 
taste, and I will be obliged if you will afford 
me space to correct the former, the latter 
being his own affair, 

Mr. Thompson appears injured because a 
hard-working and singularly erudite Amer- 
ican is publishing a translation of ‘* De Mag- 
nete,” the only conceivable reason for this 
emotion being that such a publication will 
make more ridiculous than they are at pres- 
ent the hitherto sterile pretensions of the 

Gilbert Club,” about which such a fuss 
was made some years ago by Professor 
Thompson, Since when did this abusive 
gentleman possess an international copyright 
in ‘*' De Magnete 

The following facts may be of interest: 
Last autumn Mr, Mott lay came to consult 














































































10 


me as to the course he should adopt with re- 
gard to the richly annotated translation he 
had made of Gilbert’s work. He was divided 
between two opinions. He hesitated to do 
What he thought might interfere with the 
vague intentions of the ‘ Gilbert Club,” and 
he was very reluctant to allow injustice to be 
done to the ‘‘De Magnete,” a result he feared 
would inevitably follow, owing to what he 
considered Professor Thompson’s surprising 
want of knowledge on the subject. 

I strongly advised him to publish, urging 
his absolute right to do so; the folly of al- 
lowing the great labor he had devoted to the 
subject to be wasted; the apparently doubt- 
ful, and in any case the limited issue of the 
Gilbert Club programme, and, taking his 
statement for granted, the imperfect charac- 
ter of the translation if it ever were pub- 
lished. Mr. Mottelay decided to follow my 
advice, and Professor Thompson may there- 
fore look to me as being primarily responsi- 
ble in the matter. 

The reputation of Messrs. Wiley & Sons 
needs no defense at my hands against the 
scurrilous attack of Professor Thompson. 
They rank as high as any publishers and gen- 
tlemen in the world. It is true that they 
published several American editions of Rus- 
kin’s works ; and it is also true that they ex- 
hausted every possible means to pay a roy- 
alty on these works, and only abandoned the 
attempt when, after many years, Mr. Ruskin 
refused to negotiate. 

Prof. Thompson may learn more of the 
standing of Messrs. Wiley & Sons if he ven- 
tures to attend the Electrical Congress at 
Chicago next year. 

(Signed) 
London, December 21. 





JAMES DREDGE. 


We have also the original of the following 
letter, but are not informed whether or not 
it has appeared in the Hlectrician: 


To the Lditor of the Electrician. 

DEAR Str: I am indeed very sorry that 
my friend Prof, Thompson deemed it advisa- 
ble to give publicity to the letter which ap- 
peared in your issue of 9th inst. 

Prof. Thompson is often referred to in my 
class of experimental physics as an authority 
on methods of winding electro-magnets, on 
measuring the number of magnetic lines 
that thread through a given circuit, and, I 
may add, on dynamo-electric machinery in 
general; but Iam sorry to say that his letter 
has led me to conclude that he sometimes al- 
lows his pen to run in advance of his knowl- 
edge. In a man with any pretensions to 
science this is hardly pardonable. 

If Prof. Thompson had known the nego- 
tiations that took place between Messrs. 
Wiley & Sons and Ruskin’s publishers ; if he 
had known the offers made by the great New 
York firm years before any copyright law 
was concluded, he would not have made 
such statements in his letter about Mr. Mot 
telay’s translation of Gilbert’s ‘‘ De Mag- 
nete” and his American publishers. 

May I say, sir, that several of my pupils 
and friends—interested in the great work of 
Dr. Gilbert—have frequently asked me dur- 
ing the past two years what is, or what may 
be, the probable period of incubation of Gil 
bert’s great work? Doubtless Prof. Thomp- 
son has carefully diagnosed the case and will 
be good enough to enable me to give an an 
swer to my Class after the Christmas holi 
days. Iam, sir, 

Yours very truly, 
M. F. O'REILLY, D. Se. Lond. 

Tooting College, Dec. 20. 

——_ +. 
A New Gun. 

A successful test of the Garland rapid-firing 
machine gun was made yesterday afternoon, 
near Logan Station, on the Reading Railroad, 

The test, which was simply to show the 
deadly use to which the gun could be put, 
was nmiade in the interest of several Philadel 
phia capitalists, who contemplate buying 
the patent and manufacturing the gun in 
this city, and who invited some well-known 
military men to witness the trial, 

The gun, which is said to be the most rapid 
firing piece of artillery ever made, was first 
put through a‘‘‘dummy” test by the in 
ventor, F. M 
dviail its mechanism. 


Garland, who explained in 
The piece is simple 
in construction, light in weight, and can be 
manipulated by three men, who can, it is 
claimed, explode from it 1,000) shells a 
minute, 

The gun consists of two ordinary steel 
rifle barrels, incased in a gun-metal shell, 
the barrels being surrounded by water cases 
to keep them, while in use, from becoming 
heated. The machinery sets back from the 
barrels, being entirely disconnected and 
free from heat 

The feeding mechanism consists of a pair 
yy riphe ries, 


of wheels, having pocketed 


mounted upon shafts on cach side of the 
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shell barrels, the shafts being connected 
with and alternately rotated by the driving 
shaft, with guides adjacent to the feed 
wheels, adapted to receive the heads of the 





cartridges as they pass from the wheels, and 
combs attached to the shell adjacent to the 
wheels for stripping the cartridges from the 
belts. The gun is fed on either side by 
ammunition belts containing fifty-five cart- 
ridges of 40 caliber, with cups for firmly 
grasping the cartridges, open on one side, 
so that the cartridges may be removed there- 
from laterally, and provided with project- 
ing wings on the edges, to afford a bearing 
for the cartridge-removing device. 

The gun is so arranged that one or both 
barrels may be used, and, in event of one 
barrel becoming defective, it will not inter- 
fere with the action of the other. By a lever 
in the rear, it can instantly be moved into 
any position by the operator without stop- 
ping the firing. The firing lever is located 
at the extreme end of the gun, on the right 
side. The piece is mounted on a tripod, 
the weight of which is about sixty-five 
pounds, while the gun weighs 
eighty-nine and one-quarter pounds. The 


proper 


first test of the gun was with 300 cartridges, 
which were exploded in twenty-three sec- 
onds, and this was followed by a test of 600 
shells in thirty-eight seconds. It is claimed 
that the piece can be used effectively ata 
distance of one and a half miles.— Phdladel- 
phia Ledger, Dec. 20. 

a 6 
Hardening Milling Cutters—Copyists. 








In a little pamphlet issued by Lister & 
Company, of Keighley, England, which re- 
lates to milling machines exclusively, we 
note the following regarding milling cutters: 
‘“* These should be of high-class steel; some 
of the Sheftield houses will now undertake 
to harden any cutters made from their steel 
free of charge, taking the risk.” It occurs 
to us that this might be a popular plan for 
some of our American steel makers to adopt, 
and might save considerable annoyance to 
both makers and users of steel for milling 
cutters. 

The same pamphlet has this to say regard- 
“We 


have not adopted the prevailing fashion of 


ing patents and copying of designs: 


patenting every point of our machines in 
We _ believe 
that the best protection we can have lies in 


order to protect our prices. 


our workshop organization and manage- 
ment, and in the quality of our workman- 
ship and material. Again, we do not pro- 
tect ourselves against copying of our designs; 
we look upon copyists as being devoid of 
original ability, and as being the last people 
who would adopt our special workshop sys- 
tem, without which their competition will 
be of no significance.” 
—————— 6 oe 

An apprentice in a machine shop sends us 
‘verse of mine,” and hopes we 
may find room for it. We could find room 
for it, but think it is better to use the space 


an original 


in advising this and all other apprentices in 
machine shops to aim to be either good 
poets or good machinists, for it is morally 
certain they cannot be both, while by trying 
it the chances are that they will be neither, 
a 

Some of the transatlantic steamship lines 
are threatening to increase the rates for cabin 
passage if the importation of emigrants is 
seriously interfered with by this government. 
They can, by concerted action, make some 
trouble in this way. But it is questionable 
if they will make much money by the opera- 
tion. Itis inferred by writers on this sub- 
ject that, in the event of the price of passage 
being raised, American lines will spring up 
in competition, Those who write in this way 
appear to forget that, when the occasion 
comes, it will be as easy to reduce rates as to 
raise them when there is an opportunity. 
The question isas to whether American-built 
and American-manned steamships can com- 
pete with foreign lines, the stockholders of 
which are satisfied with alow rate of interest 
on their investments. The matter will not 
be settled by the course the transatlantic 
lines may take just now inthe way of raising 


the price of cabin passage. The question— 
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so far as the establishment of American linés 
goes—is as to whether American-built and 
American-manned lines can be operated so 
as to bring in returns that will suit the in- 
vestors when in competition with the long- 
established foreign lines. Americans do not 
understand the getting along with passengers 
in the way of ‘‘tips” as our European 
brethren do, and would naturally pay more 
in the way of wages than are paid on Euro- 
pean lines. 




















The Paisley Woolen Co. are erecting a new mill 
at Mansfield, Pa. 


It is stated that two paper-mills are to be built 
at Whippany, N. J. 

The Kent Woolen Co., at Centreville, R. I., will 
erect a new building. 

W. F. Remppis & Co. are enlarging their iron 
works at Reading, Pa. 

The new American Bedstead Co., of Westboro, 
Mass., has organized. 

The Estep Window Glass Co., Marion, 0., will 
erect a 12-pot factory. 

The Cohoes (N. Y.) Tube Works, recently burned, 
will be rebuilt at once. 

A factory to manufacture knitted goods is being 
erected at Dover, Del. 

The burned Van Bergen Iron Works, at Carbon- 
dale, Pa., will be rebuilt. 

The planing-mill of the Donald Lumber Co., Mo- 
bile, Ala., will be rebuilt. 

The Hardware Manufacturing Company of 
Golden, Col., will build a new foundry. 

The Pontiae (I1.) shoe factory will enlarge its 
capacity this year to 1,000 pairs a day. 

The new factory of the Brockton (Mass Last). 
Co. is to be four stories high, 200x35 feet. 

The United States Car Company, Anniston, Ala., 
is erecting a mill to make merchant iron. 

Recently the Heinickle-Flegel Lithographing Co., 
St. Louis, Mo., increased its capital to $50,000. 

The new car shops of the St. Louis Southern 
Railway Co. are to be located at Pine Bluff, Ark. 

The Eubank Car Door Co. has been organized at 
Little Rock, Ark. The capital stock is $100,000. 

Improvements at the cotton plant of M. Heywood 
& Co., Fall River, Mass., are under consideration. 

Buck’s Stove and Range Company are putting up 
a six-story addition to their works at St. Louis, Mo. 

Greenslade Brothers will immediately rebuild 
their architectural iron works at Milwaukee, Wis 

A company to manufacture spring motors is be- 
ing incorporated at Birmingham, Ala., by C. A. Lor- 
ing. 

Josiah Holmes will erect a rolling-mill, 60x32 
feet,in connection with his foundry at Cumber- 
laud, Md. 

The Klein Wall Paper Co. has been organized at 
Cincinnati, O. The capital stock is $10,000. A start 
will soon be made. 

More than $15,000 has been subscribed to the 
stock of the new Chipman, Calley & Co. shoe com- 
pany at Rockland, Mass. 

The foundations are completed for the new 
Bessemer steel plant being erected in McKeesport, 
Pa., by the National Tube Works. 

The Pennsylvania Railroad Company is consider- 
ing the building of 5,000 freight and passenger cars, 
for which contracts will soon be awarded. 

The Peckham Motor, Truck and Wheel Company 
is enlarging its shops at Kingston, N. Y. The force 
has been increased and work is carried on day and 
night. 

Richards Balanced Engine Company, Portland, 
Me., has been incorporated, capital, $500,006, for 
manufacturing and dealing in locomotives, engines, 
cars, etc, 

Morris & Berkley, Philadelphia, Pa.,write us that 
they succeeded the firm of Morris Machine Co. on 
October 1, 1892, and desire this to be understood, to 
avoid confusion. 

The movement toward the re-establishment of 
the shoe manufacturing industry in Waldoboro, 
Me., resulted in a public meeting at which $1,700 
was subscribed. 

The new works of the J. C. McNeil Boiler Com- 
pany, Akron, O., will be erected at once to replace 
the works recently burned, and will be in opera- 
tion inside of 50 days. 

E. P. Walker, of Vinalhaven, Me., bas purchased 
a hundred-acre wood lot near Perry's Creek, in 
Rockland, Me., and will erect a mill and engage in 
the manufacture of barrel staves. 

Preparations for building the new whaleback, at 
Everett,Wash., are now going on at American Steel 
Barge Company works. Orders have been given 
for constructing a building 80x380 feet. 


The Lobdell Car Wheel Co., Wilmington, Del., 
will erect a new machine shop. The building will 
be 67 feet in width, divided into acentral portion 
25 feet in width, with a wing on each side 21 feet 
in width, 
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The American Aluminum Company have abou 
completed the plans for the erection of a twenty 
five-ton plant in St. Louis, Mo., and in afew day 
will place contracts for buildings, steam plant, et: 

The Georgia, Carolina & Northern Railroa: 
Company (office, Athens, Ga.) has agreed to build 
railroad shops at Abbeville, S. C., in consideratior 
of the donation by the citizens of a site and a 
bonus of $15,000. 

The “W. & S.”’ Hydraulic Machinery Works, New 
York, have issued a catalogue showing their larg: 
line of lifting jacks, which will undoubtedly be o 
especial interest to mechanics. The illustration 
are quite complete. 

Terre Haute, Ind., anticipates the early erectio 
of a large stove foundry. E. J. King, the Townle 
Bros., and B. F. Harrison, of Evansville, are th 
projectors. The annual output is estimated a 
15,C00 to 20,000 stoves. 

A stock company has been formed at Peru, Ind 
with a capital stock of $21,000, to manufactur 
grain drills. Among the parties interested ar 
Milton Shirk, R. A. Edwards, Geo. C. Miller, Geo 
W. Blue and G. G. Manning. 


The Empire Carbon Company will erect in St 
Louis, I1l., shortly, two mill buildings, each 83x: 
feet, and three stories high. In addition to thes: 
will be an engine and boiler house, tanks, ete. Th 
outlay will be between $30,000 and $40,000. 

The Mount Battie Woolen-mill, Camden, Me., i 
fast nearing completion, and when finished will giv: 
employment to several hundred hands. An elec 
tric plant with a capacity of 300 incandescent lights 
has just been installed in the mill by Swan & Lane 
of Boston. 


The Bushnell Spring Company, of Poughkeepsie 
N. Y., has decided to locate at Easton, Pa. A 
Pennsylvania charter has already been granted, 
with a capital of $50,000. A brick building, 50x400 
feet, will be erected at Odenwelner, to be occupted 
February 1. 

The McGlinchy brewery, in Portland. Me., whic! 
has been unused fora long time, has been sold t: 
Isaac C. Atkinson for manufacturing purposes 
Work will be commenced at once putting the walls 
and the boilers and steam heating apparatus in or 
der for use. 

The Weisel & Vitter Iron and Machine Manufac 
turing Compaay, Milwaukee, Wis., whose plant 
was destroyed in the recent fire, will rebuild on a 
larger scale. The capital stock has been increased 
to $200,000, and about $75,000 will be expended in 
erecting the new buildings. 

The Canton Steam Pump Co., formerly of Canton 
Ohio, have removed their works to Dixon, Il., and 
have been re-incorporated under the name of th¢« 
Miller Steam Pump Co. The company at Dixon is 
practically the same as the former one at Canton 
only in removing its name was changed. 

G. W. Jordan, manufacturer of lathe and planer 
Chucks, Worcester, Mass., writes us: The sale of 
my planer chucks during the year 1892 was very satis- 
factory and have a good number of orders for "93, 
and prospects are that ’93 will be far better than 
92. Prices for ’93 a little lower than °92. 

The steam saw-mill of A. H. Chadbourne at East 
Waterboro, Me., was burned recently. Fire caught 
from aspark from the chimney, and the mill stock 
was destroyed. The mili furnished employment to 
about twenty men. Mr. Chadbourne reckons his 
loss at $2,500, and has an insurance of $750. He will 
rebuild at once. 

The Lodge & Shipley Machine Tool Co., of Cin 
cinnati, 0., have purchased the drawings, patterns, 
good will, ete., pertaining to the gear cutting en 
gine and automatic gear-cutting machines hereto- 
fore manufactured by the Newton Machine Tool 
Works, of Philadelphia, and illustrated in the cata 


logue of the latter concern on pages 25 and 26. 


The new bridge and iron works at Milwaukee, 
Wis , which will double the capacity, will consist 
of a main rivet shop, 300x300 feet; machine and 
blacksmith shop, 80x300 feet; forge shop, 80x100 
feet ; wood-working shop, 70x150 feet; office 
building, 50x100 feet. The output will amount to 
approximately 10,000 tons per annum, and will con 
sist chiefly of the heaviest class of railroad bridge 
work, etc. 


Preliminary arrangements have been made by 
Cofrode & Saylor for the erection of bridge build- 
ing works in Reading, Pa., in the vicinity of the 
Reading Rolling-mill. The main building will be 
about 200x150 feet. Cofrode & Saylor’s Philadel 
phia Bridge Works, at Pottstown, constitute an 
extensive industry. The one in Reading is to bea 
very large one, when all the buildings are com- 
pleted and in full operation, and will give employ- 
ment to a large number of bands. 


Messrs. Joseph 8. Davis, P. Melchiors and R. San 
derson, of Omaha, Neb., have recentiy started a 
machine shop in that city,where they will give spe 
cial attention to manufacturing and repairing all 
kinds of machinery and doing pattern work, mod- 
el making and general blacksmithing. Their shop 
is located at 714 South Fourteenth street. The 
gentlemen named are all practical mechanics who 
have spent a number of years in machine shops. 


The Lozier Mfg. Co., of Toledo, O , are to double 
the present capacity of their plant. This will give 
an output of 100 bicycles per day and employment 
to from 500to 600men per day. The directors are 
A H. Lozier, C. J. Moore, George A. Burnell, H. A 
Lozier, Jr., and Miss Bessie F. Lozier. The officers 
are H. A. Lozier, president: George A. Burnell 
vice-president; H. A. Lozier, Jr., secretary; Charles 
J. Moore, treasurer and general manager 
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The Central Iron and Steel Company, of Brazil, 
nd., is building extensive additions to its works, 
icreasing the size of the buildings by one-half. 
he company is now running to its full capacity, 
hich is 75 tons a day, divided between turn 
uckles, car axles, railroad spikes, forgings and 
ir-iron. Among the proposed additions to the 
lant is a bolt, nut and rivet department. 


It is stated that the Washburn & Moen Manufac 
ring Co., Worcester, Mass., is about to begin 
e construction of a new wire-mill at Quinsiga 
ond, Mass. The building, which will be of brick, 
ill be three stories high, 120x120 feet, and from 
to 48 feet in height. It is expected that the 
w mill will be finished in less than four months. 
will be used for insulating wire, a comparatively 
w industry. When the building 1s finished, it 
illgive employment at the outset to about 100 
inds. 
The Skinner Chuck Co., of New Britain, Conn., 
e having a large demand for drill chucks and are 
»w behind their orders, though during the last 
ar they have opened another room and put inthe 
stnew machinery for the exclusive manufacture 
drill chucks. The company’s new drill chuck, 
on which a patent was obtained last year, will 
nn be ready for the market, and will be illustrat- 
assoon as cuts can be obtained. Numerous or 
rs have already been received for them. The 
pany also continue their different varieties of 
the chucks, and have recently introduced new 
‘e plate jaws, cutting-off chucks and a planer 
uck. 


Mr. John T. Wilkin, who has been with the Root 
., of Connersville, Ind., for some years as drafts- 
in and designer, and Mr. W.W. Wainwright,who 
has been for twenty-one years in the machine shop 
of the same establishment, latterly as foreman, 
have resigned their positions, and have organized a 
company, to be Known as the Wilkin Mfg. Co, 
which will manufacture an improved force blower, 
the revolvers or impellers of which will be con- 
structed with cycloidal curves. This blower and 
some special machinery which will be used in its 
manufacture (some of which are being built at the 
establishment of Pedrick & Ayer, of Philadelphia), 
are the inventions of the gentlemen named, and it 
is expected that the new blower will be highly effi 
cient. 


Robert J. Stuart, Foundry and Machine Works, 
New Hamburgh, N. Y., writesus: In the early part 
of the year [ placed a card in your valuable paper, 
of my patent wedge shaft coupling requiring 
neither keys or key-seats, which’ has borne excel 


have advertised, and in the short time calls have 
come from all parts of this country as well as Can 
ada, France and England, and I have been shipping 


these couplings with the privilege of being return 


have yet to learn of the first one that has not 
proved satisfactory. Iam being hard pushed to fill 
rhe other branch of my business, which is 
the manufacture of 
tunnel drying, has been very satisfactory for the 


orde rs, 
light iron and steel cars for 
past year, as wellas my foundry business, which 
consists of light and medium size gray iron cast 
ings. 

The Columbian Emery Wheel Co., with $6,000,000 
capital, was organized under the laws of the State 
of New Jersey, at Trenton, January 12, 1893. The 
following were elected directors 
Dickson, Philadelphia, Pa.; F. H. Pietsch, Chicago, 
Ill.; L. Best, New York, N. Y.; C. Ross Grubb, Cam 
den, N. J.: Clarence Tebbets, Waltham, Mass.: F 
R. Preston. Detroit, Mich ; Harlan Page, Philadel 
phia, Pa.; George Maitland, Detroit, Mich.: George 
W. Jackman, Briigeporty Conn. The 
officers were elected: Frederick °S. Dickson, presi- 
dent; F. H. Pietsch, vice-president; L 
tary; F. R. Preston, treasurer. The Columbian 
Emery Wheel Co. has for its purpose the purchase 


Frederick S. 


following 


Best, secre 


of all of the emery milis in the country, and all of 
corundum wheel factories rhe 
headquarters will be in New York City. Preferred 
stock will pay 8 per cent. dividends. 


the emery and 


It is expected 
that the annual sales of this company will approxi 
mate $2,000,0°0 


There is water-works agitation at Maysville. Ky.: 
Stillwater, Minn; Olean, N. Y. 
Creston, Iowa; Oldtown, Me.; Concord, N. H.: Hel 
ena, Mont.; New Orleans, La.; Beatrice, Neb.; Col 
lege Point, L. I.; Topeka, Kan.; Karnes City, Tex.: 
Peabody, Mass.; Cambridge, Mass.; Mount Carmet, 
Ill ; Gallipolis, O.; Lawrence, Kan.; Oswego, N. Y.: 
Altoona, Pa.: Attleboro, 
Mass.; La Grange, Ind.; Plymouth, Mass.; 
ton, Me.: Independence, Mo.; Ishpeming, Mich.; 
West Bay City, Mich.; Iron Mountain, Mich.; Nor 


Passaic, N. J.: 


Colorado Springs, Col: 


Lewis 


wich, N.Y.; Webb, Mo.; Des Moines, Lowa; Quincey 
Mass.; Sault St. Marie, Mich.: Hope, Ark.: Mobet 
ly, Mo.; Pontiac, Mich; Lyons, Iowa: Ludington 
Mich.; Anderson, Ind.: Atlantic City, N. J.: Mar 


Oneida, N. Y.: 
Owensboro, Ky 


quette, Mich.; 
Biddeford, Me.: 
Rochester, Minn: New Canaan, Conn.; Newton 
Kan.; Tacoma, Wash.; Jersey City, N. J.; 
City, Iowa; Jefferson City, Mo 


Pittsburg, Kan.; 
>; Emporia, Kan 

Sioux 
Flushing, L. !; 


Boston 





Columbus, O.; Mass.; Winsted, Conn.; 





other similar tool. Send for circulars. 


Sesesesese5r 


‘Bradley Hammers. 


If you plate, draw, square, taper, swage, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY HAMMER will soon pay for itself, by what it will save over any 


BRADLEY & COMPANY, Syracuse, N. Y. 
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List iron cut gears. 

List iron cast gears. 
List brass gears. 

Gears made or cut to order, 
Treatise on gears, $1.00. 
Gear Book, fifteen cents, 
Gear cutting machinery. 
Planed bevel gears. 
George B. Grant, 
Lexington, Mass. 
Philadelphia, Pa. 





MANUAL OF STEAM ENGINE. 


By Robert H. Thurston. 
Part I, Structure and Theory. 
Part li, Design, Construction & Operation. 


Each part $7.50; or, 2 parts together, $12.00 


JOHN WILEY & SONS, NEW YORK, 





Experimental Work of every Description, 


Mechanical and Electrical. Contractors for the 
manufacture of specialties, or can furnish com- 
plete plants for their manufacture. Make Dies, 
Special Tools, Gauges, Drawings, Patterns, Models. 
Inventions perfected. Estimates furnished. Cor- 
respondence solicited. 


Send for Circular of our SENSITIVE ENEE DRILL. 





BRADY MFG. C0. 83 Washington St., 


BROOKLYN, N. Y. 
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MACHINISTS’ SCALES, 


PATENT END GRADUATION 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND F(R LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 








AMERICAN WAICH TOOL C0. 





LATEST IMPROVEMENTS, 
NEW STYLE. 
NEW PRICES, 





Mil 


MASON REGULATOR 


I have just put one of your 2-inch Balanced Valves for 
controlling feed pump from receiving tank operated by float 
in tank, to take the place of two different ones that have not 
given satisfaction; and if all your different products will give 
as good satisfaction as the valve is doing at present, I shall 
certainly be a convert to the Mason goods. 


JOS. BRADSHAW, Engineer Hotel Pfister. 





waukee, January 2d, 1893. 


CO., BOSTON, MASS. 


I am, 
Very truly yours, 


ed should they fail to give entire satisfaction, but | 
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| | 
lent results. Yours is the only paper in which I| Waukesha, Wis.; Sag Harbor, L. 1.; El Paso, Tex.:| Wanted—Position by designer & draftsman: exp 








Santa Rosa, Cal.; Haverhill, Mass : Mank » Minn; | '2 mach. tools, steam, electric & hydraulic mach’y 
} techn " “aduat shop exp " 10s OF ni 
Milwaukee, Wis; Minneapolis. Minn ; New York a cal gradua Pp eX] Box 100, Am. Macu 
: ' inted—Pattern makers athine work; good 
City: Rochester. N S nectad hes - = 
I ‘ . Y ; henectady, N. ¥.; Che wages and steady work. ss Alex. D. Cunny 


ter, Pa.; Brooklyn, N. ¥Y 


1 Eas vid incinnati 
1( I t Second St., Cincinnati, O 





Machinists’ Supplies and Tron. 


New York, January 21, 1893 


W CO,, 

Wanted— Two draftsmen for detailing locomotive 
drawings: no designing: must be quick, accurate & 
neat; state exp., also sal’y req’d. Box 89, Am Macu 

Wanted—Position by a successful foreman, mach 
tools rs, heavy and general work: good mana 


eng 
ger; up in medern shop practice 





Exp’d mech. draftsman, designer, 
tion. Address Box 90, 
Draftsman 
ures, ete... desires position. H.M 


wants situ 
AMERICAN MACHINIST. 


t Am. MACHINIS1 


Iron— American Pig —-We quote Standard Nort! Box 88, Am. MACH 
ern brands, No. 1 Foundry, $14 75 to $15.25: No. 2 Wanted—A situation as foreman by one of ex 
$14 to $14.50; Gray Forge, $13 to $14. Southern] perience, and a practicaltool maker and die sinker 
brands of good quality are obtainable at $15] Morris Dean, lion, N. Y 
AP TR Nery IE he : to $14 for No. 2; and Wanted— Pump ma hinist as foreman, cay able 

Si teh Pig Coitness tia uoted t S21: and 820 Oral Aide! plea AEA Bras Oe Se ees 
WR tat lt te I t why ANC DST required, Address Pumps, Box 97, Am. MACHINIST 

Antimony—The market is easy d quiet We Wanted — Position as traveling salesman, by prac 
quote L. X.. 10lgc. to 113g¢.: Cookson’s, 103;¢. to | teal machinist (American:;) good worker; 2 years 
10%.¢.; Hallett’s, 101gc. to 108g und U.S. French on the road Box 98, AMERICAN MACHINIS1 
Star, 1l0tec Mechanical engineer, young, educated and ener 

Copper—The market is Weak and speculative in- | getic, is seeking a position (of promise) in or near 
terest ts absent. Car-load lots of Lake Copper are | New York; fine references. Box 99, Am. MACHINIST 
( wote 1 nominally at 12446 Casting Copper ts: he Wanted—A young draftsman of some experience 
at 114e to ec : ; ae to work under instructions of an experienced M. E. 

Lead . he marke t here is unchanged For prompt? on engine and boiler work Address , stating 
lelivery 3 95¢. is asked by the car-load, but no bids | experience, and salary exp'd, Box 95, Amer. Macn. 
are offered 

Lard Oil—Prime City is quoted at 91e. to 92 Foreman pattern maker thoroughly familiar with 
Western on spot at 88e, to WO machine to | steam engine gearing and special 

Spelter—The market is dull; 4.35¢. to 440c. is} machinery desires to make a change: Mass., Conn., 
quoted tor New York delivery or R. 1. preferred, Foreman, Am. MAcuint 

rin~ A more active feeiing prevails; spot is hel ’ 
at an advance to 20.25 cents. Wanted — At once, by the Webster Mfg.Co..a num 

ber of first-class tool makers on fine work. Apply at 
once, stating experience in full. wages expected, 
ales “> ind earliest date of commencement, Chas. E. 
hing WAN { ED ye Davis, Chief Engr Webster Mfg. Co.. Chicago, Il. 

** Situation and Hep” Advertisements only inserted Machine tool designer, young man with experi 
under this head, Rate 30 cents a line for each inser- lence now holding good position with promi 
ion, About xe words make a tine. “Copy should be | nent builder, will change; can direct attention to a 

f 10 ve h us not later than Saturda ) number of machines of my design in suecessful 
the ensuing week's issue. tnswers addressed to » | operation; charge prf'd. W. EL, Box 2, Am. Macu. 


Wanted—Foreman machinist: must understand 
Irawings and manut’g work by use of jigs and 
i templates up to best medern practice; a chance to 


grow fora live man. Answer, giving full particulars 
{ 


familiar with machine tools, jigs, fix- | and references, Box 96, AMERICAN MACHINIST 


Wanted—First- class machinist to take charge of 





Wanted—Salesmen on commission, to push a} toolroom in Corliss Engine Works: one who has 
special line of mach’y. “Kuk.” care of Am. Macu. | had experience and is capable of getting up jigs tor 
Wanted Responsible position by muchinist special work: steadv employment and good wages 
foreman of much experience. X. Y.. AM. Macu to right man \ddress ind G. Cooper & Co,, 
Mount Vernon, O 
IX goo ench men Wanted at one vldtess 

man Manuf turing ¢ Amsterdar ee Wanted — A. first-class superintendent to take 
Mechanical draftsman. techniegl graduate with | Charge of architeeturaland structural wrougbt-iron 
shop practice, wants sit’n. A. M., Box 1, Am. Macu, | Werks who employ 30 to 60 men; one who under 
; j stands drawings, mak’g estim’s & laying out work; 
Wanted— Situation by tirst-clas vittern maker; |] positively state salary expected Address Archi 

10 vears exp) Address P. M., AMERICAN MACHINIS jt tural Tron Worker, AMERICAN MACHINIS1 





Meet 


fully and satisfactorily than any 
other of its competitors. 


INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


HAMMERS we itt 


20 Johnson St., CLEVELAND, 0 


all requirements more 








VANDERBEEK’S 
NEW COUNTERSHAFTS. 


NEW CONSTRUCTION, 
NEW FRICTION AND SELF-OILING 
THROUGHOUT. 
THE STATES MACHINE CO 
HARTFORD, CONN 


BRASS-WORKING TOOLS. 





& OLIVER 


Cleveland, 
im Ohio. 


Se 





SPECIAL MACHINERY, 





SCREW MACHINES. 


PRICES on APPLICATION 





oTrme R 


: R pot ie. 20 


Rioce | 





A Practical Littl Book, : 
Y aoe TOMAKEA th.p 
CENTS:. OR OR DYNAMO. 


Illustrated with plans and all detail 
. ELECTRICAL REVIEW 
13 Park Kow, N ° 


“tamps 
Accepted, 


fal, Fear mci, to any part of the United States or Canada on te 


N 
1? ast’. 
Any, 








NOW READY! 
A TREATISE ON FACTORY MANAGEMENT, 


A M, E W 


Beir i mprehensive and practical scheme for 


better manage ent fuctoric Price 40 cents 
ceipt of price Send cheek or postal note No 
Address the Author 


Box 79, Attleboro, Mass. 


stamp 





IS TEER.TUBES 


COLD DRAWN 


SMOOTH : 
; John S. Leng’s Son & Co. New York. 








14S 


BETTS M 





BORING «xo TURNING MILLS 


COMBININC EVERY 


IMPROVEMENT. 


IZES FROM 5 TO 20 FEET 


ACHINE COMPANY, 


WILMINCTON, DEL. 





FOR LAGGING LOCOMOTIVE BOILERS. 


We are prepared to take ¢ 
Steam Pipe and Boiler C 
United States 


‘ontracts for applyi 


verings in any part of t 





87 Maiden Lane, NEW YORK. 


ASBESTOS CEMENT FELTING, “eee 


Samples and Descriptive Price List Free by Mail. 


H.W. JOHNS MANUFACTURING CO. 













ic qa BOVLER COVERINGS | 
| H.W. JOHNS MFG.CO.R oe 


CHICAGO, PHILADELPHIA, LomDO™ 














PATENTED 
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** Situation and Help”*’ Advertisements only inserted 
under this head, Rate 30 cents a line for each inser- 
tion. About seven words make atine. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue, Answers addressed to our 
c1re will be forwarded. 


Wanted—Two active and intelligent young men 
with some machine sbop and drawing room experi 
ence for similar service, with the ultimate end of 
becoming traveling salesmen. State age, previous 
experience, and furnish references, Manufacturer, 
Box 260, Buffalo, N 


Wanted—A competent, energetic man as fore- 
man or assistant sup’t of machine works mfg. bigh 
grade engines, & doing a general business: must be 
competent to handle 50 men to best advantage, well 
up in modern shop practice, an educated mechanic 
and good draftsman preferred: state age, exp., na- 
tionality, and salary expected. W. F., Am. MAcuH. 





y+ MISCELLANEOUS WANTS ¥— 

Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu 
ing week's issue, Answers addressed to our care will 
be forwarded, 


Cheap 2d hd lathes & planers. S. M. York, Clev d, O* 

Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 

For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 


Light and fine machinery to parse r; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Engines, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St., N. 

Best Bolt Header in the world for $50. Address 


C. H. Baush & Sons, Holyoke, Mass 


New Haven screw-cutting lathe 17 ’x6 feet, with 
16’’ chuck; massive tool; $125. 229, AM. MACHINIST 


Pond screw-cutting lathe, 20’’ swing, 10-feet bed: 
perfect order; $175. 229, Am. MACHINIST. 

Vertical boiler, 15 horse, with engine; no brick- 
work; $200; tested 150 lbs. 229, Am. MACHINIST. 
Pattern jmaker’s lathe, head and tail stock, with 
face-plate, 20" swing. 229, AMERICAN MACHINIST. 


Wanted—Tocorrespond with owners of machine 
shop who desire to sell. B. & L., AM. MACHINIST. 


For Sale—9 bound, 3 unbound vols. Am. MacuIN- 
ist. Address H., 88 E. Walnut St., Des Moines, ta. 


For Sale, Cheap—Second-hand Baldwin hand 
planer, planes 7’’x714’ x40’, with chuck and index 
centers. Wm. W. Tracy, Pittsfield, Mass. 


For Sale—Iron Planer (new) planes &'x24’/x22”. 
$375. Patterns for Iron Planer, Wood Planers, Par- 
allel Vises, etc., cheap. S. E., AM MACHINIST. 


Wanted—Hardware specialties to build. Send 25 
cents for ‘*Eureka Knife and Shears Sharpener.” 
W.A.Smith & Co., 227 Eddy St., Providence, R. I. 


wee 
An American wishes a new inven- 
has over 20 years’ experi- 
highest standing, 
Boston, Mass. 


experimental or other light machinery 
manufactured. Best equipped sbop in the West for 
fine work. Manufacture one of the best hollow 
spindle bench lathes for the tool room or for manu- 
facturing. Write us. Moseley & Co., Elgin, Ill. 


Parties wishing machinery of any kind manufact- 
ured, either in large or small quantities, please ad- 
dress the undersigned,who own near Boston a large 
and well-equipped shop with the tools of latest 
patterns: responsibility and satisfactory work 
gur’t’d. Manufacturers,-P.O, Box 5,305, Boston, Mass. 


To Inventors 
tion of merit for Europe; 
ence abroad, large acquaintance. 
and capital. Address P. O. box 2911, 


Special, 


For Sale—One new Coulter & McKenzie Rolling- 
mill for tapering the steel plates used in all flat 
springs for wagons, engine governors and other ta- 
pered work; machine bas all latest improvements: 
alsu one Power Punch and Shears. For particulars 
address American Engine Co., Bound Brook, N. J 





DESIRABLE SECOND-HAND MACHINERY. 


LATHES. 


1 25 in.x 25 ft. L. W. Pond, Compound Rest, Rod Feed. 

Good order 
1 17 in. x 8 ft. Blaisdell, Rise and Fall Rest. Good as new 
1 17 in. x 6 ft. Blaisdell, Rise and Fall Rest. Good as new 
1 16in. x7 ft. Bement, Plain Rest, heavy fine Tool. 


Al condition 
PLANERS. 


1 30in. x 30 in. x 8 ft. Hewes & Phillips, Spiral 

Geared, one head on rail, very fine modern 

Tool Good as new 
1 15in. x 15 in. x 3 ft. Wilkinson. Al condition 
1 22in. x 18 in. Blaisdell Crank Vlaner. Good as new 
1 24in. x 24 in. x 5 ft.Whitcomb Planer. Good orcer 


MISCELLANEOUS, 


1 4in. Hubbert & Rogers Cutting Off Machine. 
120 in. Prentice Bros. Drill, Wheel Feed, with 
Chuck. 
1 20in. Keed Drill, Lever Feed, with Chuck. 
13 Spindie Barnes Drill Press. 
1 No 1 2-Spindle Garvin Drill. 
1 No. 2 4-Spindle Garvin brill. 
1 No. 3 4-Spindle Garvin Drill. 
1 No.2 Brown & Sharpe Screw Machine, 
matic Chuck and Wire Feed 
1 15in. x 5 ft. Hendey Turret Lathe 
1 15in. x 5 ft. Jones& Lamson Tur: et Lathe, with 
3 jaw Universal Chuck Good as new 
1 No. 2 Garvin Power Miller, Swivel Vise and 
Arbor Good as new 
1 No. 4 Garvin Miller, Arm, Vise and Arbor. Al condition 
Nearly 500 other New and Second hand Tools in 
Stock. Write for list and prices, 


THE GARVIN MACHINE COMPANY, 


CANAL AND LAIGHT STs. NEw YORK. 


SECOND-HAND AND NEW MACHINERY. 


84 in.x84x16.ft. Planer. 3 Head, Niles. 
72 in. x48x33 ft. Planer 3 Heads, 


Al condition 


Good order 
Good as new 
Goo t as new 
Good #s new 
Good as new 
Good as new 
Auto 

Al condition 
Good order 





54 in. x42 in x2446 ft. do 2 do 
42 in.x42in.xl6 ft. do 1 do 
30 in. x30 in.x8 ft. do 1 Head. 
26 in. x% in.x7 ft. do 1 do 
25 in. x24 in.x5 ft. do 1 do 
22in.x21 in.x5 ft. do 1 do 


80 in.xt8 ft Engine Lathe. 
D4 in.x20 ft. between Centers Niles Engine Lathe 


52 in.x35 ft. | athe with Hor. Boring — oneend. Putnam 
60 in x45 ft. Double Heaa Engine Lath 

42 in.x20 ft. bet ween Centers, Betts K ngine Lathe, 
50in.x30 ft. Bed, Triple Geared New Engine Lathe, 
30 in. x28 ft. Db. W. Pond Shafting Lathe. 
32in.xl2, 14, 16, 18 ft. Bed, New Engine do 
28 in.x12, 14, 16, 18 ft. do do do do 
21in.x10, 12 ft. do do do do 
20in.x12 & 8 ft. do 2d Hand do do 
18 in.x 6,7 & 8 ft. do New& do do do 
17 in.x 8 ft. do do do do 
16in.x6 & & ft. do do do do do 

15 in.x 6 & 8 ft. do do do do do 

14 in.x 6 ft do do do do io 


Car Axle Lathe, Bement 

15, 16, 18, in. Crank Shapers 

20, 24, 26 & 30 in. Geared Shapers. 

20, 22 24, 28, 30 & 36 in Drills 

Bolt Cutter<. 

12 Shaper lfrav. Head, Two Tables, 

Bolt %Cutters, Gang Drills, Milling Mi ichines, Punch Presses, 

Vertical Boring and Turn Mil 

8, 1%and 16in. Stroke slotters. Boiler Head Flanging Machine, 
O’Brien, Gear Molding Machines 

1100 and 3000 Ib, Bement Steam Hammer 

100 and 150 Ib. Steam Hammer 

40 H. P. Vert. Engine. N.Y.8.S. P. Co 

llin.xt8in. Hor. Engine. Al Order 

12 in.x24 in. Corliss do do 


GEO. PLACE MACHINE CO., 


120 BROADWAY, NEW YORK 


SOFT Gnay ino CASTINGS. 





SECOND-HAND MACHINERY 


Of Modern Style, in First-class Order. 


NGINE LATHES. 


E 
13 in.x 6 ft. 1 1-16 hole, Cpd Rest and Cross Fee i. Improved. 


I4in.x 6 ft. Raise and Fall Rest, complete. Fitchburg. 
5 in.x 6 ft. do do do Lathe & Morse. 
15 in.x 6ft. Plain and R. and F. Rests complete. Fitchburg, 
16in.x 6ft. with Taper Attachment, do do 
16in.x &ft. Compound Rest. do do 
18in.x & ft. Raise and Fall Rest, do New Haven. 
20 in. x18 ft. Cpd. Rest & Cross *d., & Chuck, do Lathe & Morse, 
22 in.xl2 ft. do do Fitchburg. 
24 in.x13 ft. do do do 
27 in. xl? ft do do do 
35 in.xl4 ft do e do do 
50 in. x18 ft do do Triple Geared. do 

PLANERS. , 
21lin.x 5 ft. Old Style—Fair Order. ° Low Price. 
27 in.x 6 ft. Full Auto, Feeds, etc. Pond. 
30 in.x ft. Heavy Pattern. Gleason. 
35 in. x 7 ft. Old Style—Good Order—Low Price. 
42in.x 9 ft. Heavy Pattern. Hewes & Phillips 
48in.xl2 ft. with all improvements, Fitchburg. 

SHAPERS. ji 
8 in. Stroke, Crank Motion. Gould. 
9in. do do do Extra Power. Hewes & Phillips. 
I4in. do Trav. Head, Good as new. Fitchburg. 
15in, do Friction Style. Imp. Tilting Table. Hendey. 
15in do Crank Motion, with all improvements 
24in. do Triple Geared, do do 

DRILLS. 
20 in. Swing with Wheel Feed. Davis. 
24in. do Back Geared and Auto. Feed. Ames. 
30in. do do do do Fitchburg, 
Radia! Drill, 6 ft. Arm, complete. do 
MISCELLANEOUS. 

Upright Boring and Turning Mill, 38in, complete. 
Hor. Boring and Drilling Machine. Fitchburg. 


Slotting Machine. Sin. Stroke, Auto. Feeds, etc,, complete 
Gould & Eberhardt 36 in, Auto. Gear Cutter 

Brown & Sharpe Vertical Turret Chucking Machine, 
Brown & Sharpe No. 5 Screw Machines, complete. 

Jones & Lamson No.3 do do do 

Jones & Lamson No. 11 Screw Machine, complete with tools 
Pratt & Whitney Profiling Machine, 2 spindies, 

Boiler Bending Rolls, 8 and 10 ft., improved, 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


SUCCESSOR TO 


E. P. BULLARD’S 


N Y. Mach’y Warerooms, | 





American Standard Gauge & Tocl Works, 


WILMINGTON, DEL. 


Adjustable Blade Reamers, 


3 in. to 2} in. 
JAMES A. TAYLOR & CO, 





BRISTOL'S 


Recording Pressure Gauge 


Makes continuous record DAY and 
NIGHT of all KINDS and all 
RANGES OF PRESSU RE. 

Low in Price and Guaranteed. 

Send for Circulars and fac-simile Chart. 


THE BRISTOL’S MFG. CO., 
WATERBURY, CONN. 


FIREMEN 
STUDY 











From lg 
Specialty. 


ONTARIO IRON WORKS, | 


CANANDAICUA, N. Y. 


oz. to 1000 Ibs. Small Castingsa 
Light machinery wanted to build. 


MECHANICS 


AT HOME. 


Send for FREE Circu- 
lar to The Correspondence 
School of Mechanics 
Scranton, Pa 








WHEELER CONDENSER AND ENGINEERING CO, 





— 


92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


ALSO SUCCESSORS TO THE 


Colwell Iron Works. 








THE DEANE 


OF HOLYOKE 


STEAM PUMP 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





Pittsaurcn. 
Cuicaco 
New Yorn 


<Yy 
S07 


AND OTHER FINE TOOLS 


STEEL OF THE FINEST QUALITY MADE FOR 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


REQUIRING GREAT ENDURANCE OF 


CUTTING EDCES. 





A NEW SCREW PLATE. 





THE 





These Plates have a stock with each die. 
celebrated Adjustable Li 
correct length and weigh 
of dies may be in use out of same set at same time. SEND 
FOR CATALOGUE. 


WILEY & 


THE HANDIEST PLATE MADE. 


LICHTNINC. 

The dies are our 
Each Stock is of 
Several sizes 


FULL MOUNTED 


py Dies. 
to suit size of die. 


Made by 


RUSSELL MFC. CO., 


CREENFIELD, MASS., U. S. A. 





BOSTON: 


BS. 
(1 & 13 Oliver St. 


'R  MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


mM. JT ONES ce CO., 


NEW YORK: 143 Liberty St. 





117 
9 to 5 in, SWING 


Modern De Design. 
Valuable Features. 
CATALOGUE FREE. 





SEBASTIAN LATHE CO. 


& 119 Culvert St., Cincinnati, 0, 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





PITCHBLRG 


SEND FOR 


FITCHBURG MACHINE WORKS, 





MANUFACTURERS OF 





AND THER RS 


CATALOCUE E. 





14 inch Engine Lathe 


THE CELEBRATED 


TMGIM: LATHE 


METAL-WORKING MACHINES 
FITCHBURC, 
MASS. 








Machinery for Sugar Plantations and Refiner- 


_les. Vacuum Pans, Double and Triple Effects, 
> &c. Blowing Engines for Blast Furnaces. tron 
and Brass Castings for the Trade. Heavy Ma- 


THE J. L. 





PIPE AND NUT WRENCH. 


TAYLOR 








i 
wil 








PE & NUT ane 


Tay YLOR ‘ 
Ec. 1, 1891. 


Jt P 
Ht) ii PAT? D yl A 











Send for Circular. 







Cc. H. REDMAN & CO. , ManursovuRnERs. 
No. 216 HIGH STREET, 


NEWARK WN. J 





PATTERN MAKERS’ SHOOT 





PLANE & JACK BOARD. 
A.J. WILKINSON & 60. 


Box 3600, 










CLAMP 
DRILLS 


In two Styles and four 
Sizes. Send for circular to 


GEO. BURNHAM &CO., 
Worcester, 
MASS. 









ALL KINDS IN STOCK.’ 


Manufactory, SEEFFIELD, ENG. 
Chief Am. Office, 91 JCEN ST., N.Y 
WM. JESSOP & SONS, LD. 





DIES, &c. 








QUINT’S 





A. O 





= chinery a Specialty. 








Arranged for hght tapping. 
Power as applied is graduated to size of drill. 
Spindles, and only the one in use revolves. 
instantly from 250 to 2,000 rev. 
moving work. Capacity from O to 1-2 inch. 


HARTFORD, CONN. 


TURRET DRILLS. 


Has these advantages 

Six Dril 
Any speed 
Drills and taps without 


SEND FOR CIRCULAR. 


QUINT 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 









3000 


VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 





“BERLIN IRON BRIDGE CO. 


Office and Worls: 


No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L. WILCOX, Treasurer. 
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The above illustration is taken direct. from a photograph and shows the interior of an Tron Building 
designed and built by us for the Tru+ Blue Marble Co., 
in width by 254 ft. in length constructed entirely of iron, no woodwork being 
The complicated character of the work 
is shown by the illustration, the construction being neces- 
sitated by the severe strains from the machinery, 
ete., necessary fora mill of this kind. 


used about the construction. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 


TW VANVA~V AO. 


‘sSuipling 
pue soSpug |003¢ puke ud; 


NNO NNO 


at Rutland, Vt. The building is 90 ft. 





Be EDUCED PRICES OF 






LeCOUNT’S inal STEEL DOG. 





[No, INCH, PRICE. INCH. PRICE | 

oS 36 35 | $110 

| 2 MS... Small set of 85.50 
3 34 50 | 9 2... «1.40 
4 1 .60 | 10 38 .. 1.50 
5 14 75 A 34... 1.70 
6 lke 85 4 1.90 
7 13%... 1.00 Full set of 1212.00 


C. W. LeCOUNT, South Norwalk, Conn. 


these goods are for s" 
Cross St , London, England 


ile by CHAS. CHURCHILL & CO, L’t’d, 21 








Lsuand, Favwcowen & Norton Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of 
objectionable 
Machine. 
does the work perfectly and quickly. 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. 
circular. 


LELAND, FAULCONER & NORTON 60., 


96 TO 106 BATES STREET, 


Pump, Hose, Treadles, Cocks, or any of the 
features common in this class of 
Truing Device, which is inexpensive, 
The whole 


Send for 


DETROIT, MICH. 





poston ea worts 


35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE. 


300 LIST IRON, 600 LIST BRASS. 
Catalogue FREE to any Business Firm. 





-| VOLNEY 7 sh & CO., 


MANUFACTURERS OF 





Patent Friction Pulleys, 
Friction Clutches for Connecting Shafting and Gearing. 
PROVIDENCE, R. I., U.S. A. 





NEW AND SECOND-HAND 
—aen 


CHUCKS 
REAMERS 
DRILLS 
SCREWS 
BELTING 
WASTE 
A EMERY 


BUFFS 
List “J’* ON APPLICATION. 


FRASSE & CoO., 


90-94 PARK ROW, NEW YORK CITY. 


Ls. Flexible Metallic Fillet 
yg ~ For Pattern Makers. 8 Sizes. 
Nae H. WHITE, 44 N. 4thSt. Phila, Pa. 











THE 


LODGE & SHIPLEY 


MACHINE TOOL C0., 


108-115 CULVERT STREET, 
CINCINNATI, O., U. S. A 





PULLEY 


Rapid and Accurate 


ENGINE 


Modern and Convenient 


TURRET 


LATHES‘ 


Covers a Wide Range of Work 
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RGES. 


TAIAIZS 


eae Se FORGE CO., BUFFALO, N. Y- 





Gives the best oil fire. Does not increase insurance. 200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. Send for Catalogue to 


Ti AERATED FUEL COMPANY'S SYSTEM 


W.S. COLLINS, 45 and 46 Drexel B’ld’g, New York. 


GILBERT & BARKER MFG. CO., General Agents for the U.8., SPRINGFIELD, MASS, 





COOKE & CO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 
PERFECT 
ENGINE 
GOVERNOR. 


Simplest and 
most sensitive. 





WRITE FOR PRICE LIST AND MENTION THIS PAPER. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPCRTERS, 
810 Walnut 8t., Philadelphia. 

«av Our New and Revised Catalogue of Practical and Scien 
tific Kooks, 87 pages, 8vo., and our other Catalogues and Cir 
culars, the whole coverin ore branch of Science applied 


to the Arts, sent free and free postage to any one in an) 
part of the world who will furnish his address. 


THE FOX raven UNIVERSAL TRIMMER. 


Over 6000 in use 








ORICINAL 
GQ3A0u"udWI 


Saves Time, Saves Money Three Sizes, Four 
Styles, from New Patterns. No Pattern Room Com: 
plete without Them. Send for Catalogue. 

Beware of Imitations, we will prosecute all Infringements. 

THE FOX MACHINE Co., 
$25 North Front Street, Grand Rapids, Mich. 











No, 1 


TRAVELING CRANE. ' 


Overhead Beams. 
CAPACITY, 3,000. 0) 


PRICE OF MACHINE, - - 


$100.00 
Timber, Bolts, Track Iron for overhead frame, 11.50 


Send for Illustrated Circular, giving full details. 


T. SHRIVER & CO. 223.5585" 


NEW YORK. 





Ce Hot Iron 
ae or Deel 
h. R. KING MFG. CO., 
ERIE, tith & 12th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS, 









WORTHINGTON 
CONDENSERS. 


ACCRECATINC IN CAPACITY 


276,320 








Heavy Machine Castings. 








HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 
NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LOUIS, 


CHICAGO, 
DENVER. 
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Corner Lake & Kirtland Sts,, Cleveland, 0. 
100 & 102 Reade Street, New York. 
* 85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO 
GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH, U.S. 








LE MANUFACTURERS OF 


GRAHAM'S GROOVED ‘SHANK TWIST DRILLS AND lal 





- Raa for Catalogue. 
NO REIS. NO KEY-SEATING. NO SLIPPING. STUART’S PATENT 
ai: hg ull 


rirpied ty aaa 
econd 


u be attac Li fe 
t« haft c 1 


Endorsed by Practical Mechanics Fverywhere. 





SIMPLEST and BEST in MARKET, 
Aliso the Cheapest. 
Send for discounts and illustrated Price List of 20 siz 
R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N.Y. 








RACTICAL "eine ee |" ODERN LOCOMOTIVE 
DRAWING.”) ~copness. CONSTRUCTION.” 

By J.G. A. MEYER. . 8 By J.G. A. MEWVER, 
This vaiuable series of 93 articles American Machinist, This valuable series of 106 articiee 
Oaving been concluded, copies of the having been concluded, copies of the 
American Machinist containing American Machinist containing 





them will be sent by mail to any address | 
in the U.S., Canada or Mexico, for $4.66, | 
or single copies, 5 cts. each, postpaid. 


203 BROADWAY, | 
NEW YORK. 


them will be sent by mail tc o any addres 
in the U.S., Canada or Mexico, for $5. 3, 


| or single co opies, 5 cts. each, pe ystpaid. 


ENGINE CASTINGS. 


1-8 to 6 H. P. Horizontal ana 
Marine 8 16 and 60 Light 





THE PECK PATEN meee 
DR 6) = PR E cK E CKO vg ty AMOS, Machine and 
: gC ER Boat Motors Kither parts 
PE. wih ioe es og 
M 7) ‘ VTING DYNA MA 
runs 30 gal. of solutian, Sen 


st amp » for re atalogue. 


PALMER BROS., Mianus, Con- 








SEND FOR CATALOGUE. 








en of Set, Cap 4 
Machine Screws, Studs, et« 


ACHINE R 
For Reducing and Pointing Wire, 


| ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


STARRETT’S | §. W. GOODYEAR, Waterbury, Ct. 


2-FINE 
) TOOLS 








CENTER INDICATOR 


Sent postpaid on receipt of $1.50. 
S. A. SMITH, 23 So. Canal St., Chicago, III. 














ONE Y SAV Be. 








no Countersink ror Centertnc Latwe Worx 
Pd i ‘ ech er 


-Best in 


Warranted Accurate- 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 





< BEVEL GEARS, 


Cut Theoretically Correct. 












eS STARRETT, St For particulars and estimates apply t« 
thol, Mass., U.S. A. 
Lonpon Acents: Chas, Churchill & Co., Ltd., HUGO BILGRAM, 
2t Cross St., Finsbury, E. C, MACHINIGT, 
ae BREHMER BRos., 
440 N. 12th St., Philadelphia, Pa, 





BLAKE & JOHNSON, 


WATERBURY, CONN. 


BUILDERS OF 


OMATIC MACHINERY 


FOR WORKING 


ee 
a SPECIAL AUT 
IO) WIRE or SIIEET ME 


US SH, a zs BICYCLE 
E. W. BLISS CO., 


1 ADAMS ST., BROOKLYN, W. Y. 
Presses, Drop Hammers, shears & Dies, 


TAL 
INTO ANY SHAPE DESIRED. 


MACHINERY A SPECIALTY. 
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THE HENDERSON MACHINE TOOL 00 


MANUFACTURERS OF 
Sheet 


Metal Presse S, She ars, To Is, Etc. 
Machinists’ Shapers, Milling Machines 
AND SPECIAL MACHINES. 


Correspondence 


Western Office, 14 N. CANAL ST., CHICAGO, 
OWNERS OF 


THESTILES & PARKER PRESSCO. 





THE BUFFALO STEAM PUMP CO., 


MANUFACTURERS OF 


STEAM PUMPS 


BUFFALO, N. Y. 


Form ALL SERVICES. 


NEW YORK OFFICE, 


76 JOHN STREET. 








Ce =~ 
1wxExil2 


' THE MILLER 


STEAM PUMP CoO., 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Cass. 
Discounts and Terms on Application. 


DIXON, 
ILL. 





2x eX2/a 








Seah dilate IRON 


JEANESVILLE, LUZERNE CO., PA., 


24 IN. X 10 X 12 IN, DUPLEX OUTSIDE PACKED PLUNGER PUMP, 


WORKS, 


BUILDERS OF 


mm, SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


MINE Pumps, SINKING PUMPS PRESSURE 
Pumps, VACUUM PUMPS, ARTESIAN WELL 
Pumps Power Pumps, Etc., Etc. 








For Bo 


Elevat 


Feeding, 





iler “Teal 







or 





LOWVILLE IRON WORKS CO., ‘oXyy.t= 


MANUFACTURERS OF 


PU 


PS 


and 
other 
purposes. 


























PHILADEL?P 
MFRS. 


Send for ¢ 


HHA, PA. 
OF 


AND 


Cut-off Couplings. 


The Moore & White Co, 


15th St. & Lehigh Ave., 


Tie ‘‘M.ore & White” 


irculars. 








HARLES MURRAY="* 


pay ere on WOOD 
+ NEW YORK- 


OMPRESSION SHAFT 


OUPLINGS. 


W. H. NICHOLSON & CO., Wilkes-Barre, Pa, 


‘SSAZNN ST: 











BALLS 


For all Anti-Friction Purposes. 


STEEL BALLS from + to 1” 


READY FOR IMMEDIATE SHIPMENT. 


Sizes up to 3’ in a short time. 
steel all sizes above ”’, 


GRANT ANTI-FRICTION BALL 0., Fitchburg, Mass. 


Aluminoid hard as hardened tool 
Write for prices and samples. 








POP 


PATENT OILERS, 


Government Regulation 
SAFETY 
For Stationary, Marine and Locomotive Boilers. 


“J. E. LONERGAN & 60., 


211 Race Street, 
CATALOCUE FREE ON APPLICATION. 


CYLINDER SICHT 
FEED CUPS. 


VALVES, 


BRASS FOUNDERS AND @& 
FINISHERS, 


Philadelphia, Pa. 








Y Cpe 


wae ag ne Ds awi 
md 


Or 
applicatior 





NEW YORK 
AND CHIC AGO. 
Manufacturers of 


 attbetseenly - 


hs 


! 1 


x 
ania Materials, - 


Surveying Instru- 


ig Instruments, Extra and Be 
‘ates %. struments Parago on “Duplex, Univer: 
«, Hie 
ares, Slide I 
pers, 


ments, &. 


8, Blue Pro 
tu dar 


Catalo ee ee Blt 


apers, S« 
1 Profile 
ynal pe 


st Quality, 


ale 
and 
ple on 





FINISHED 
HEXAGON 





21 Cross St 








Practical y 


Perfect H 


est Stock, 


m ting Wrenches 


Uniformity 


Low 


Delaware, U 


., Finsbury, London, 





of Thread. 


PRICE 


yay 


NUTS 


OUR CLAIMS: 
Made from b 
true to Gauge. 


exagon for 


fit 


close-fit- 


PROMPT SHIPMENTS. 


Write for Prices,Etc., to 


FRIMP BRED MAGRIVE 20 Went 


Wilmington, 


For Sale by CHAS. CHURCHILL & CO., Ltd., 


England, 





THE STANDARD REYOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Provipvence, R. I. Boston, Mass. 





Send for Circular. 


Patent Stop Motion. Registers 2.000 


Revolutions 


ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, et Slow Speed, Positive Blast. Is Durable 
ortable Forges, Tuyere 





4 umpact and Che aloo F 


ap 
iro yng and Foundry Blowers. 
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Absolute Safety from Destructive Explosion—Fighest Fat ainable Economy of 
Fuel ~ Rapid G eneration of Dry or Superheated Steam— Durability—Low Cost of Main 
tenance — Fase of Tre ansportation and G ieneral Efficiency are among the advantages 
possessed by the “ Wharton-Harrison ” form of boiler. 

Send for Descriptive Pamphlet—Drawings, Specifications, and Estimates promptly 
furnished for any amount of power from 4H.P. up. 
State requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL. 

187 La Salle Street. 


ATLANTA, Ga, 
9 No. Pryor Street. 


NEW YORK, N. Y. 
41 Dey Street. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., 
aa 








Ms nufacturers of 






Portable Drills, Hand 
Drills, Boiler Shell soheats. 
Light Drill Presses. 


ELECTRIC MOTORS Re 


Specially ads apted for driv- 
ing Machine ‘Tools, Cranes, 
klevators, | umps, rre sses and 
other Machinery. 

ELECTRIC GENE- 
RATORS, 


For installation of Complete 
Power Plants. 


THE ‘ONEIDA MFG. CHUCK CO., 


ONEIDA, N. Y., U.S. A. 
MANUFACTURERS OF PATENTED 


LATHE AND DRILL CHUCKS. 


THE LItTLE HERCULES DRILL CHUCK, combines in 
its gripping mechanism three unequaled principles known in the field of 
mechanics, namely, the eccentric, lever and screw. In_their combination 
and relative proportion in this tool we are enabled to offer a much superior 
tool, guaranteed to meet the claims we make forthem. Write for Caialogue. 














\ 
ASS 








2 Th a Lie Sten Pek Te ter Pure, 


Guaranteed to Prevent Seale in Boilers. 
Hard Sheet Steel Troughs. 
Easily Cleaned., 

HOPPES MANUFACTURING Co., 

Send for Catalogue D. SPRINGFIELD, OHIO 


CRANES, PORTABLE HOISTS, OVERHEAD TRAGK sie 


SEND FOR CATALOGUE. 


Bi) Using any kind of water. 

























2343 & 2345 
Callowhill St., 


PHILADELPHIA, PA 


MARIS AND BEEKLEY, 
HIGH SPEED POWER 









TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR. 


MANUFACTURED BY 


ALFRED BOX & CO., 
Front, Poplar and Canal Sts. 
PHILADELPHIA, PA. 


MOFFET PORTABLE DRILL. 
UNSURPASSED Weighs 42 Ibe, and 


drills from 34 t« 
ASA 


1% inches diam 
REAMER. 


eter 
Will work in 
any position. 


Send for Cireulars 
and References. 











GRINDING 
MACHINERY 


PRICES ON 
APPLICATION. 


THE HORNER 
MACHINE CO., 










Runs with Steam 





=’ Water Tool Grinder. 








HOLYOKE, 4.6. TIMOLAT, 
MASS. 59 S. Fifth Ave., 
NEW YORK. 
THE NATIONAL 
Feed-Water 


HEATER, 


A brass coil Heater de- 
livering water to the boil- 
t 210° Fahrenheit. 
100,000 


sold, 


INTERESTING, 
INSTRUCTIVE. 


Our new pamphlet on lubricating by 
means of Pure Flake Graphite. Send fora 


Copy JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


Horse power 
Prices Low. 
Satisfaction universal. 


THE NATIONAL PiPE BENDING CO., 


82 River Street, NEW HAVEN, CONN, 





MACHTINIST \ 


MANUFACTURERS OF | 


LATHE and DRILL| 32" sya 





15 


WESTCOTT CHUCK CO, twits, 


INDEPENDENT CHUCES, x 
Jaws Reversible. 


Four Jaws. 
Capacity 


10 és 











as 





Or CHAS. CHURCHILL & CO., 


CHUCKS.” ~ 
e|2 « 28 ‘ 
SEND FOR ILLUSTRATED CATALOGUE. | 3° ans 
NEW DRILL GHUCK, 


STYLE A 


trong, Durable, Accurate and Cheap 


SEND FOR PRICES AND DISCOUNTS, 


THE E.HORTON & — Prpeis 


WINDSOR LOCKS, CONN.,, U. 


Ltd., 21 Cross St., Finsbury, London, Eng. 








We have just ade 9 d to our line of patent 
in stock three sizes—8 inch, 10 inch and 12 in 


Send for new Catalogue 


THE CUSHMA 


NOTICE 


Face-Plate Jaws an 8 inch. 
ch. 


> of Chucks to 


N CHUCK CO. 


HIARTEORD, CONN, 


We now carry 








PEC meer Le 
THE D. E. WHITON MAC 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





1834 PAT 





LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then priee. We have made im 
provements which greatly increase 
the durability and accuracy of our 
tools. Please investigate our claims, 
We carry a large variety in stock, 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue? 


HINE CO., 5 Oak St., New London, Conn., U.S.A. 





5) CHUCKS 


Dac REVERSIBLE JAWS 
(DOVETAILED). 
oe Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 
ist 189. NEW HAVEN, CONN. 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills, 








= ~Has the Holding 
ii Poorer ot Taper Socket 
\ together with all the 
iS advantages of the com 
ay mon Friction Chuck 
4) Write for Illustrated 
SO AS Price List an 1 Discounts 
1 < to 
THE PRATT CHUCK CO., 


Clayvillie, N. Y.. U. S.A. 


= A, Jordan Planer Chucks, 








SEND FOR CIRCULAR, 
C.W. JORDAN, 


4 Wayne St. 
WORCESTER, MASS, 








reg Ate es pea 


‘ ALUMINUM! § 


THE COWLES ELECTRIC SMELTING & 
ALUMINUM COMPANY, 


Lockport, - New York, 
Offer Pure Aluminum in Ingots, Slabs 


Sheet, Wire and Castings at lowest m irket 


es 


; 
Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 
2% OG Oe 6628292 O@= 


se he ee 


( 


vee 20nee0000n0s 


SKINNER 


CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS, 

~Also, DRILL CHUCKS.— 

SKINNER CHUCK CO., 


NEW BRITAIN, CONN, 


The NATIONAL. 


INDEPENDENT, 
UNIVERSAL, 
COMBINATION, 





Wy asiiil ht i 
Send for CATALOGUE. 





Chucks 


Strongest. Easiest to change. Best finish. Reversible 
Jaws (patented) alvin chan es inc luding every possi bis 
desired position. TAL OGUE, iiustrated. 8A 
free. Li eral oo Prompt shipment. Address 
YM. WHITLOCK, ANUFAC TURER, ‘ 
132d Street and Park Ave., New York City 


HERSHELL FLUE WELDER 


Will weld any size flues 
in superior manner, the ,, 
weld being - 
perfectly 
smooth in- 
side and 
out. Welds 
















200 loco 
motive flues per 
day. 


Send for circular 


HETHERINGTON 
& BERNER, 
Indianapolis, Ind. 


'-_ «+ 











Thous: inds 
CONE PU 


machinery. 





“7. The EVANS FRICTION CONES. 


of Sets of VARIABLE SPEED 
LLEYS in operation driving all kinds of 
For information send for Catalogue. Address 


EVANS FRICTION CONE CoO., 


95 Water Street, BOSTON MASS, 














bietorzing 904, 206, 208 and 210 E. 








| | — onnonsena 
Watson & Stillman, Mfrs. * t | 


43d St., 


HYDRAULIC ~=MACHINERY, 


PRESSES, PUMPS, PUNCHES, Pe 
JACKS, VALVES, FITTINGS, “a 4 
> PACKINGS, © ACCUMULATORS. 





Hydraulie U Packings. 


NEW YORK, 
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PUTNAM MACHINE COMPANY, 


ORIGINAL BUILDERS 


OoFr 


PUTNAM 
AUTOMATIC ENGINES. 


IRON PLANERS, BOLT 
CUTTERS, UPRIGHT 
DRILLS, MILLING MA- _— 
CHINES, SHAPERS, ca 
SLOTTERS, RAILROAD = 
TOOLS, ETC. 


Semi-Standard ff 
Lathe, 





STANDARD, 
SEMI-STANDARD, 


AND 


RECULAR 
LATHES. 
FITCHBURG, - MASS. 


U. Ss. A. 





UNIVERSAL GRINDING TGS 


made on the most ap 
proved plans. Are 
, strictly first class 
in workman 
ship. mate- 
rial and de 
sign, and are 
warranted as 
such. Forquick 
adjustments, 
rapid produc. 
tion of fine work 
and convenience 
of operation 
> . they are unex- 

celled. Sold on their merits. 
eettetnation guaranteed. Address for full par- 


ticulars, LANDIS BROS., Mfrs., 
Waynesboro, Pa 


JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MACHINERY. 


BRASS 
FOUNDERS 


, . Bite Water Mt, 
— — 

THE BECKER h VERTICAL MILLER, Fitchburg, Mase, 

SLIDING CALIPERS in ALL SIZES and STYLES 


Metric Measurement to Order. 


TTA 
MEASURING 


INSTRUMENT for MACHININTS, ete. 

6 inch, by Mail, e - $3 00 
10 in., Extension Surface Cauge. $1.50 
E. GC. SMITH, COLUMBIA, PA. 


REDUCED PRICE. 


On account 
of the econo 
my resulting 
from the 
manufacture 
of our Uni 
versal Tool 
Grinding 
Machine in 
lots of 50, we 
are enabled 
to reduce the 
price materi 
ally while 
adding to the 
efliciency of 
the machine 
by supplying 
SEND FOR C\RCULAR. 















accurate 
reliable 









Liberal Inducements to o Agents. 








all attachments. 


GISHOLT MACHINE CO., Madison, Wis. 








A. .. FALKENAU, 
lith Street & Ridge Ave., Philadelphia, Pa. 


MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 

Special Machinery designed and constructed 


HAMILTON 
MACHINE TOOL C0, 


N. E. Cor. Water & Market Sts, 
Hamilton, Ohio, U.S. A. 


26’’and 32’ Back Geared and 
Power Feed 


DRILL PRESDED 


A SPECIALTY. 








Correspondence Solicited. 





| TAPPING 
By Leland Tapping Attachment, 
HAMPDEN TOOL CO., 


HOLYOKE, MASS. 


PRICES REDUCED. 


DOES NOT BREAK TAPS. 





m™@ Can be operated byany one. Requires no 
y pcjonme nt from one size of tap to another 
@ Is tree from all adjustable frictions, &c., tha 


require scientific treatme nt continually 
Send for Circular, 

















Send for Catalogue, 








AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


AND 


CAS BLAST FURNACES. 


Estimates made for any mechanical operation requir- 
ing high, even and controllable temperature. 


No. 80 Nassau STREET, NEw YorK. 





7 STANDARD TOOL CoO., 


Manufacturers of STRAIGHT-LIP INCRE ASE 


Cleveland, Ohio, 








SULID AND SHELL REAMERS, 





MILLING CUTEERS, TAPS, 
‘““STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 


TWIST DRILLS 


SOCKETS, 





SLAB MILLING 
MACHINES 3c in. 


Square, weighing 
22,000 Ibs. 


Newly Designed t 
HORIZONTAL BORING | 


MACHINES. 





Pat. Dec. 24, 989. 


THE INGERSOLL MILLING i ub, Rockford, lls, U. 5. A. 


MILLING CUTTERS, 


ANY WIDTH OF FACE, 
ANY DIAMETER, 
FOR 
MILLING STRAICHT 
FACE OR IRRECULAR 


SHAPED WORK. 





iy BICKFORD 
~ DRILL C0, 


BUILDERS OF 





UNIVERSAL 


_. RADIAL DRILLS. 
a Boring & Turn 
» ing Mills. 


= 3 PIKESTREET 
CINCINNATI, O. 





EVERY MACHINIST 


SHOULD HAVE A COPY OF 


MONTGOMERY & CO.’S 
NEW TOOL CATALOGUE. 


It is a 704-page cloth-bound book. 
A copy will be sent, express paid, to 
any one sending $1.00, and the money 
paid for book will be refunded with 
first order amounting to $10.00 or 
over. After getting the book ane 
examining it, if you don‘t think it 
worth what you paid, send it back 
express paid, 
be refunded. 


MONTGOMERY & CO., 


105 Fulton St., New York City. 


and your money will 


[ims Cut- 













HURLBUT’S 


Centering 
Machine. 


Sizes, 2’’, 3’, 4’’, 6’, 6’ 
MADE BY 
HURLBUT, ROGERS 
MACHINE CO. 

South Sudbury, Mass. 
Chas. Churchill & Co., Ltd., 
Agents, 21 Cross St., London, 

‘ England. 


W.C. YOUNG M’F’G CO.,"s"" 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


THE McNAULL 
: f_ UNIVERSAL RADIAL 


DRILL. 


Patented. 
BEST THING OUT. 
Write for circulars to 


McNAULL 
Math. & Fdy.Co,, 


RONCEVERTE, 
W. VA. 














GEO. 0. WALCOTT & SON, 


Manufacturers of 


LATHE) 
NAPA, 


> Write us for Photo 
and Prices. 












THE ades 


1, 
bhatt 
(ay, 


SCREW 


Universal and Plain Millers, Hand 
and Engine Lathes, Drill Presses, 
Planers, Shapers, Profilers. 








We Manufacture a Full Line of 


T y) ny . 
TURRET LATHES. 
Automatic Feed, Wire 

Hole in Spindle. 
or Geared Friction Head 
Write for Catalogue and List of Over 500 New and 
Second-Hand Tools now ready for delivery. 


LAIGHT AND GANAL STREETS, NEW YORK. 


| MACHINE CO. 


‘soutygoeyy, Buatddvy, 


‘souIygoOBy BSurpIon Suatidg o1TM 






MACHINES 


AND 


Feed, 2 inch 
Back-Geared | 


‘O10 ‘s190jINO Butt ‘sossoig 
iemog ‘slepulsis £1233ND pur og 


‘s1ojjnQ IBey 





ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1 well to 6”. 


The simplest and most durable machine in existence. The thread- 
ing head is made entirely of steel. No links, levers, springs, caps 
cases, blocks « or die rings in or about the head. Separate Heads 

] = nea Dies Furnished. Write for descriptive circ ular and price 


; Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill, U.S. A. 


ad wreewewerewt = A conts for Great Britain, CHARLES CHURCHILL & CO., Ltd., 
a =a) ae 21 Cros 8 Street, Finsbury, London, E. C., England. 








at.KEY-SEAT SETTING GAUGE 


FATENT UNIVERSAL SCREW-CUTTING CENTER 


g-wxne aco, 1Wiol DRILL GAUGE 


emachinists tools. E. BOSTON, MASS. Send for LIS 








1893 
CATALOG'S NOW READY 
STANDARD TOOL CO., 


ATHOL Mass, U.S A. 


MANUFACTURERS OF 


MACHINISTS’ FINE TOOLS. 





FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


Combination or Wheel Feed, ad 
dress 


Sibley & Ware, 








SOUTH BEND, ° 


With latest impr pvemente, Lever, 


THE VERNON cOUNTIN REGISTER 


Positive Motion.Steel 
Gearing, Brass Wheels. 


Absolutely Accurate 
at High Speed. 


For Counting Strokes 
of Engines, Pumps, 
Speed of Shafting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
Orrices: 129 WORTH ST., NEW YORK. 








WELLS MACHINE WORKS, 
Fostoria, O. 


Manufacture - oY wi 
The Best 
and Most 
Complete 
Line of 


Hand 
And Power 


PIPE 
THREADING 
MACHINERY 
IN USE. 






az Send for Catalogue. 





INDIANA, 











teeth: 
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wena aacormneneens eae |D. SAUNDERS’ SONS, “S528 








MANUFACTURERS OF 


= Pipe Cutting, 















ia —_ =i THREADING, 
lid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, AxD 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. = 





SEND FOR CIRCULAR. e Tapping Machines, 


THIS CUT REPRESENTS OUR SHOPS. 


They contain over one acre of floor space and were built especially for the manufacture of our STANDARD THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
NE OF ENGINE LATHES FROM 10 TO 30 INCHES SWING. Watch the illustrations of vur] with strength and lightness. Easily adapted to various sizes of pipe. Rolling instead of sliding motion. 
duct to appear in this space hereafter trom week to week. Vo loose parts to become detached and mislaid. All wearing surfaces are of tool steel hardened. Less 


\NNING, MAXWELL & MOORK, Selling Agents, 111 Liberty St., N. ¥., and 515 Phenix Building, Chicago. | riction of parts than any other pipe cutter made. 





Ui NU AAURAMAYA ERAN tL, € 





PLAIN and 
UNIVERSAL 


ILLING 
AGHINES 


of approved de- 

sign and high 

é. grade workman- 
ey) ship. 

2s KEMPSMITH 
MACHINE TOOL CO., 

Milwaukee, Wis. 


BATON PLINER, 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS, CHURCHILL & 00., Lt'd, 
‘tal work. For 21 Oross St., Finsbury, London, 
Gunsmiths and 


For general Ma-1GAGE eanUTInE WORKS, 


OUR SPECIALTY 


“GRANK and: GEARED SHAPERS, 


| 

| 

| J. STEPTOE & CO., Cincinnati, 0. 
Geo, Place Machine Co., Agents, New York. 






























P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 





FERED & C0. 


MACHINISTS TOOLS 
WORCESTER MASS,USA 


a 
* 


Lathes, uur POWER LATHES 


For Electrical 
Planers, and Experimen- 
Drills, 




































Tool Makers. 





t 3 , 
: 14 in. x G ft. Slotters & chine Shop Work. ei 
Higt je tool 1 t in design, superior in con- 
F ’ acoeden "Tos bent foot power lathes made, and quality OF 


considered the cheapest. Send for catalogue and prices. 


ENGINE LATHE. “RE aes oe SE 


22 in. x 8 ft., 10 ft.. 12 ft., 14 ft. x 16 ft. :, a 1995 Ruby . IIL. ' ; j 
LATEST IMPROVED NEW HAVEN MANUFAC’G €O.,) 9 cuas. cHURCHILL & CO., Lo. FOX & TURRET TOOLS 
2 21 Cross ST., FINSBURY, LONDON, E. C., ENG. 5 
fee New Haven, Conn. LATHES 
ENCINE LATHES. aiiite caus UNG srarenrony, 
Patent Radial Drills a Specialty. | 2 BY 24 Lt ALP BARKER’S IMPROVED Fcc 


| Cenren Ganowe Macune. [2 tage Upright 





























DIETZ, GANG & CO., 
58 & 60 PENN ST., 
CINCINNATI. O., U.S. A. 


»C.H.BAUSH & SONS, 


HOLYOKE, MASS. 


Manufacturers of 


POST, 


Ds 







Price, $10. NO GAUGES. NO BELT. Drills. 
Every Machine Guaranteed. iss : 

MANUFACTURED B s = The Snyder celebrated 
WM. BARKER & CO., _ Cincinnatl, Ohio. SAAB Dah i dina 
SEND FOR CIRC ULAR. what you want. Con 
sumers say they excel 
for general or special 
Machine Sbop work. For 
sale by leading Machine 
Tool dealers. 


» JE Dnyder, 


; WORCESTER, 


























( BORING AND 
Nee TURNING 
= MILLS, 


» 6, &6 Ft. Swing. 


_E. Bickford CURTIS z t CURTIS, 





SUSPENDED JONES & ae cO., 


AND Springfield, Vt., U.S. 


Walle CHAS. A. STRELINGER & CO., 
ron tte! ToQ]s, Supplies and Machinery, 


smallest to 
the largest DETROIT, MICH. 


p= Creinnat ting Machine ee 
(Musas = 
UNIVERSAL CUTTER, ee “f 

6 REAMER GRINDERS. - 


mama CAT aValt av at-¥ | Gn © 








MASS., 
U.S. A. 








. Lakeport, N. H. 








“IS UspaRy 99 





Verticat Dri Presses, 12 to 52 
inch swing. Radial Drills, 4 to10 ft. 
swing. Boiler Makers’ Drills, Bridge 
and Ship Builders’ Drills, Gang Drills, 
and other Drilling Machinery. Engine 
Lathes, 12 to 24in. swing. Send for 
Catalogue. 


PRENTICE BROS., 


WORCESTER, MASS, 


“o 
Renae r Mana or p 
C; italo “Strated 
gue, 


(Wo ng ? 
= owe 











"29 ssp aaieties 








W. D. FORBES & CO., 
ENGINEERS, WE DESIRE TO CONTRACT FOR FINE MACHINE WORK. 


HOBOKEN, N. J. 
14TH STREET FERRY. 


Mautle's “Skele ton” wis Dre. E L. E Cc T FR E Cc 


AND 


ty neu . : 
0 fas ngrind te ne, ar ‘make w 
ractically as good as new. And this sharpening pro 
send you Pri List 
*MAULE" S*“SKELETON" PIPE DIE, j 


PANCOAST & MAULE, 
Philadelphia, U. S. A. BUILDERS, 


MILWAUKEE, Wis. 


WE MAKE MILLING CUTTERS AND CARRY RECULAR SIZES IN STOCK. 


Somer Fricion Dn yt LATHES 


Light, Sensitive and Rapid 












Drilling. | 
The principal feature of this dri}l 
is, the power is greatest when speed 


is slow and large drills are used, 
and most sensitive tor small drelis 
under high speed, A very valuable 
feature never before attained in a 
Sensitive Drill. By this great ad 
vantage we more than double our 
working power, 
Fitted also for bench and post. 


Send for aan and Circular. 
VER VET Wins, |, GRADF'ORD MLL Co, 


04 ” 
23 River Street, London House: CHAS. CHURCHILLL & CO., L’t'd. 
FREEPONT, ILL. 21 Cross St., Finsbury, London, E. , Eng. 








PATENTED. 


With New and Valuable Features. 


MACE ONLY BY THE 
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~ WM, SELLERS & 0, Incorporated, 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


MACHINE TOOLS. 


TRAVELING CRANES AND SWING 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
= Pulleys, Hangers, Couplings, Ete, 
— INJECTORS FOR ALL CLASSES OF BOILERS. 


CRANES, 








THE LONG & ALLSTATTER GO., 


HAMILTON, OHIO. 


Double, Single, Angle-Bar, Gang, Horizontal, Twin, Boiler 
Spacing, Gate, Multiple Belt and Steam Driven 


PUNCHES & SHEARS. 


“SAZIS OOS YUSAO 


|-uaWNVH O3NOIHSNO W3MOd 





Bar Iron Shear. 





TO OBTAIN AN ACCURATE CARD WITH AN 
iNDICATOR 


» u-e a perfect methol of reducing the 
This is done by using our 











ALUMINUM REDUCING WHEEL 
Lightest and only Perfect motion made. For circulars and 


prices address WEBSTER & PERKS TOOL Cu., 
Cor Spring & Monroe Sts..Springfiel, Ghio, 0.8. A. 


Bowsher’s BALANCING 


WAY 


FOR BENCH AND FLOOR USE, 8 SIZES AND STYLES, 


A new idea. A time saver 4 tool to take the place of 
the devices in present use for cing pul leys, armatures, 
cutter heads and rotary parte ‘of machinery in general 
Ways are onde d and ground pir 1c \eveis of gs Bub 
atantial, accurate, cheap. Send for circu! 


‘N. P BOW SHE R, South Bend, Ind. 
















The DETRIGK & HARVEY 
MACHINE 60., 


Baltimore, Mad. 










LEVELANDB, 


Cutting 


FIRST PREMIUM 


THE ACME MACHINERY CO. 


OHO, 
Manufactu rers of 


Acme Single & Double Automatic BOLT CUTTERS. 
from 1-8in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
CINCINNATI 


. 5, 1882. 
* 4, 1883. 
i, 25, 1585, 





CENTENNIAL, —= 





Bolts Nut Machinery,“ 


Complete Outfits for Bolt and Car Shops. 
Bolt Pointers, 
Upsetters and Benders, 


Bolt Cutters, 


Bolt Headers, 
Nut Machines, 





lm) Washer Mac hines, ¢ 


Nut Tappers, 


‘ar Link and Pin Machinery. 


The National Machinery Co.. Tiffin, 0. 


Eves on 1 Appaton, 















GP Ts Care Fine castings by new pressure procest 
\ Waanan $s equal to hand cut work in Bronze, Brass 
SSE Aluminum, and German Silver. Machin 

ery Name-Plates L's cents per sq. inch 








Deposited in the U. ; $887,000.00, 


Policies issued giving full protection to Em 
ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only P ayment 
auring year. No Contingent or other Liabil ity on 
part of Employer. 


CHIEF OFFICE IN THE UNITED STATES: 


71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Att 
Boston : Samue i Mteiien Sttueasiees. 
NEw Y ak kdmund Dwight, Jr., General Agent, 51 Cedar 


Str 
Mippit ‘Der ARTMENT 
W 


Tattnall Paulding, Resident Adviser 
L. LAUGHTON, Manager; John M Ash, Jr., General 
Avent, a i Ng A nut Stre et a. adel hia 
Cnicsa . rs a Salle Street 
St. Louis ¥ D. ‘Hie ht > avo 120 YN. rhird Street. 


AGENTS IN ALL THE P RINCIPAL CITIES 





THE PERKINS DRAW STROKE TRIMMER, 


5 Ir 


ee 





fo al 

work 2 ke 
i 1 

P 


1 lrial, 1 


PERKINS & CO., 





G i Rapids, M 
STOCKS, NEAVE & €0,, 
Ma » England, 


















‘ ‘ 
E! UPRIGHT, HORIZONTAL AND MARINE 'C 
NI 14, 14%, 4%, 1 and 2 Horse Power ' A 
G {ILLUSTRATED PRICE LIST FREE. iz 
q MODELS,  !f 
N 1 Tools, Castings and Experimental Materials | Ny 
E : for Amateur Mechanies and Inventors, 1G 
Ss 106 & 108 Liberty St, ! 

iA, L.WEED & CO., "NEW YORK CITY. 1S 

Ps > Ue 
a NS £ Sp, 

_® ‘40 ws >. &, - 
Sw. . PATTERN Gy % “TH | 
~_s \ AND Gy | 
NY Sy Flask Making Machinery “p % 

ONE OF OUR SPECIALTIES, 2 a4 
NS COLLEGE OUTFITS A LEADER. Gy, 
THE EGAN (CO., 
239 to 259 W. FRONT ST., Cincinnati, Ohio, U, 8. A. 











BEMENT, MILES & 60,, Phitagetphia, 


BUILDERS OF 


METAL-WORKING 
Machine Tools 


FOR RAILROAD SHOPS, LOCOMOTIVE AND 
CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, 
Sraes WORKS, ETC. 


uilding. 


GE ORGE PL ACE, Agent. = 








Vie ULES & JONES 00, g 


WILMINCTON, 
DELAWARE. 














"=" MACHINE TOOLS 


PATENT PLATE BENDING ROLLS 
ALL SIZES. 


| eine 3 Mak 
ers, Bridg 
Builders 
Ship Build 
ers, Rail. 
road Shops 

Locomotiv« 
and Cai 
Builders 
- Etce., Etc. 








WYMAN % GORDON, 


WORCESTER, 
MASS. 



































The Morton Key-Seating Machine’ 


THE LEADER. 


With recent patented improvements we guar- 
antee to do the following class of work. 

To cut key-ways throu; eh 144-inch hole in hubs or 
sleeves 23 inches long, in iron, brass or steel, also 
make it dovetail to insert feather key. 

Will cut througa 4-foot hub, through 5-inch hole. 
Our new centering chuck and setting attachment 
the work can be set exactly. without the use of a 
scale or rule. Our new binding attachment saves 
three-fourths of the time used on any other machine 
for binding work on. Our machine will cut a key- 
way and make a key to fit it 

For particulars address ‘THE MORTON M'F’G 
CO... MUSKEGON HEIGHTS. MICH, 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 
THE BURTON MACHINE Co., 
Ia, Poac h St., 





The cut represents 
our Stationary and 
Portable Key - Seat 
ing Machine, which 
fully meets all the 


—= mn “at requirements of 4 
= ~ | machine she Ps They are Re Weep 
S with one, two or thr rbo as 
desired, to cut ar > wie af oe eat 
- » to ies wide 
3 i \ 


es 
<= aid t in bores from 1 

SS tees = na y te inches to 3 inches diameter, 
wc Bae ~ c— and cuts seats 12 inches 


g. 
s from 2 7-16 inches t« 








6 inch Arbor works in all bor 
in liameter, and cuts seats 16 inches long 
4 7 16 inches Arbor works in all bores from 4 7-16 inches té 
{4 inches diameter, and cuts s¢ 26 s long 





With an attachment for the eut in holes 
as small as 1 inch diameter, by utter 

If the work is heavy and too _arge t 1 on machine it 
4 be detached from stand and ed as a reat machine 





GIANT KEY SEATER. 


Rack-Cutting Attachment 
Key-making Mé ¥: - a. 
\ ALLE Y MACHINE 
HNAW, Mi 4, 

The Falls Kivet & Machine 
Co., of Cuyahoga Falls, O., 
nares i Ke y Seater made by 

ther firm say the Giant 


est Key Se ater on the 





I 
West Duluth, expe 
1 with other Key Seat 
say the sels tr superior 
' resp 
Br ghin in, Pre Brig rhtman 
Ma Co., Cleveland 
Ohio, says he is personally 
far viliar with wae principal 
Key eaters, and that the 
Giant le ads shom all. 
LONDON AGENTS: Charles Churchill & Co., Limited, 


21 Cross St., Finsbury, E. C 


J.A.FAY & CO. 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINER) 


FOR USE IN 


Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills. Sash, 
Door and Blind Factories, 
Cabinet, Spoke and Wheel 
Shops, porrtage Works, 
&c 1 80. 


Allof the highest st lofexce 





CIN NCINN mach. 


OBIO, 








No. 1 Band Saw 





ROBERT POOLE & SON CO. 


ENGINEERS & MACHINISTS. 
TRANSMISSION. MACHINERY 
MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST-CLASS OF WORK 


BALTIMORE, MD. 














LOW WATER ALARM 


Protect your Boilers 
and your Lives. 


Burn less coal, and 
have the satisfaction of 
feeling safe, by using 


ASHLEY'S ALARM. 


It will prove a good 
» investment. 


> Ashley Engineering Co, 


136 Liberty Street, 
New Yorx City. 
Agents wanted in every State. 


ei, URN STEAM. 


Fi é NG SINE 
B0u“.ER 











Simpson's Centrifugal 
Steam Separator. 


. 

) } For Supplying Clean and Dry Steam 
| \ to Engines, Dry Houses, etc. 

E Place Separator as close to engine 

as poss ible, the steam taking a apire 

en the threads causes 

| the water to be thrown by ce atrifugal 

att force against the outer walls, while the 

a dry steam goes through the small holes 

| to center of pipe. Steam can enter at 

| A or B, as convenience may require; 


also used in conveying steam long dis- 
‘ T 


KEYSTONE ENGINE & MACHINE WORKS, 


wat r Gas Generators, and for all pur 
Fifth and Buttonwood Streets, Philadelphia. 














ses where Dry Steam is necessary. 
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SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
st HiGH-PRESSURE BOILERS. 

e a > Complete Steam Power Plants of Highest attainable Efficiency 
_ & g =<" airess BUCKEYE ENGINE CO., Salem, 0. 
; = ——— : Or SALES ACCENTS: 


SINE COS SALES AGENCY, H.T. PORTER, No. 10 Telephone Building, New York Cit 
OEE BGI John Hancock Bld’ "a, Boston, Mass. N. wi ROBINSON, 97 Washington St., Chicago, lit. 
2OBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 
A. ud. MORSE, 511 Commercial Building, St. Louis, Mo. J. M. ARTHUR & CO., Portland, Oregon. 


ALBANY STEAM taal Co., ALBANY, N. Y. 


= we 





sreamrenes, @SDial| STEAM PUMPS 


s AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


VALVES. 


.. AMES IRON WORKS, 
OSWECO, N. Y. 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d eo _ Sts., PHILADELPHIA. 


Branc New York Agency, 
151 Monroe Bt wGhiCAGO. 18 Vesey St., N.Y. 

















Over 35,000 Engines in Use = 


magne rn t?STEAM ENGINES 
. 12 to 100 Horse Power 


Every Engine Adapted to Heavy, 






tested under Continuous Work. 





Guaranteed to consume 25 to 75 per cent. less Gas SUITARLES 
than any other Gas Engine doing the same work. Tubular & Firebo: 
BOILERS 


ENGINES & BOILERS 


Stationary & Semi-Portable. 
SA 8 to 25 HORSE-POWER. 

Sea) | Sigh in Grade. 

+ pay Low in Price, 
Send for Pamphlet. 


PW The W.C. LEFFEL CO, 


Greenmount Ave., Springfield, 0. 


= on hand | for immedi- 


CHANDLER 4 TAYLOR co. INDIANAPOLIS. IND 
















THE TWISS IMPROVED AUTOMATIC ENGINE, 


NELSON W. TWiss, gu Whitney 
, NRW HAVEN, CONN, 







- New Cylinds ‘rs put onto 
old engines, effecting asaving 
of 25 to 40 pe er cent. in fuel. 
Alsc o vertic al and marineen- 





B The Almond Coupling 


A NEW quarter turn 
motion to replace 
quarter turn belts and] - 
= bevel gears. ' 
7. R. ALMOND, MFR. |: 
83 and 85 Washington Street, 
BROOKLYN, N. ¥. 





NOs SLeSss,. 
= 





IF YOU WISH TO OBTAIN 


Dry Steam 


Write Postal for copy of our New Book, ** How to Obtain Dry Steam,” Mailed free. 


THE POND ENCINEERING CO. 


SsT. LOUIS, CHICAGO, KANSAS CITY. 


CONOVER 
. CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


Ary HANDSOME CATALOCUE FREE. 
<9 THE CONOVER MFG. 00., 95 Liberty St., N.Y. 

If you have a gas engine and wish to lubricate same effectually put on 
one of LUNKENHEIMER’S GAS ENGINE LUBRICATORS. A very 
desirable cup and fully warranted. Our Catalogue gives full particulars of 
this and numerous other specialties. 
CAN Maocaginist. 


THE LUNKENHEIMER COMPANY, 





Offices: 














“as tapae : SUCCESSOR TO 
rig.sss. The Lunkenheimer Brass Mfg. Co., Cincinnati, Ohio, U. S. A. 





OFFICE AND WORKS: 


AMHERST, NOVA SCOTIA. 


PERFECT ALIGNMENT. 


ROBB-ARMSTRONG ENGINE, 


Containing all the best points of Standard American 
High Speed Engines and severalimprovements. Prof. 
Sweet’s Straight Line Governor and Valve. The 
Coffin Throttle. Armstrong’s Crosshead, Valve, Gear 
and Oiling Devices. Interchangeable parts. 


EVES ENGINEERING CoO., Ltd. 





= BUCKEYE AUTOMATIC CUT-OFF ENGINES. | 




















MANUFACTURERS: 
OF IMPROVED -=-Sepe 
CORLISS STEAM ENGINES ‘is 

: TN FULL et Le ae x we 

ConTRACTS OWER 3 

TAKEN FOR [amecete PoaNTSe= 


thee he COMPANY, 


Pretec. ies tai nen 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue, 


ALSO BUILDERS OF 
Electric High Speed Engines and 
(Tandem Compound.) Ice-Making and Refrigerating Machinery. 














WA — 








Apia’ ng IRON WORKS CoO. 


MEADVILLE, PA. 
New York, 15 Sariinnet st 
Chicago, 418 Chamber of Commerce. 
Sole Manufacturers of the 


ay 4 "Dick & Church” Automatio Cut-off Engine 


Single, Tandem Compound, and Triple Expansion. 
4 Horizontal Tubular and Manning Vertical Boilers. 


WESTON - on 5) ENGINES 
\ a TN 4s ~_ ~ : 


HIGH PRESSURE BOILERS “= D res ENGINE CO., 


ee POST, N. Y. 
AND 


EPRESENTATIVES 


= =) 








SULTAN SCHOLL & CO. © chew ty St., N.Y. 
COMPLETE POWER PLANTS ° Ae a om ting 
H.M.SCIPLE & CO., “Sd & Arch Ste Phila, Pa 





Send for one and mention the AMERI- 





No othrcenaine STATI CORO ENGINES. “COMpOUNDE 


OUR. GUARANTEE.WHO DARE MEET IT? 


engine shall not run one revolution slower a 
Kas: fully loaded than when running empty,and a meducfiy\ | 
tion of boiler pressure from the greatest to that necessary)? \)'> 
to do the work, will not reduce the speed of engine one - 
revolution. Any engine failing to meet this guarantee 3a 
becomes the property of the purchaser Upon pdy-ae 


ment of one dollar Send for Catalogue. J. H. = aes’ Mrs. @ 


l41 Liberty St. New York. NY. 
Branch Offices, 412 Washington Ave. St.Louis, o. RIDGWAY, PA. 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


amanc H OFFICES: 


28 W. Randolph St., Chicago 
99 Ist Ave., P ittsburgh 
179 Race St, Cincinnati. 


fT COE IOTOMIT Hcl PED ENGIN 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation. 


The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 21; to 25 H. P. 


a j Manufactured hy THE J. T. CASE ENGINE CO., 
NEW BRITAIN, CONN., WM. S. HINE, Gen’l Sales Mgr. 


a - PIERCE & MILLER ENGINEERING CO., amy 5 Agents for New 
York and Export, 42 Cortlandt Street, 


ENGINEERING CO 
NICETOWN 
PHILA. 
49 DEY ST. 
NEW YORK. 


Elevators, Conveyors, Manila Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, ete. Western Connection, Link-Belt Machinery Co., Chicago, Ill. 


ROCK yt 


AIR 








165 Washington St. ¥. 
46 N. 7th St., Philade Mohit a. 
7 Haverhill St., Boston. 

















. 








Air ComPRESSORS WITH 
Compounp Air CYLINDERS, 
AND Compounpb Steam Cy -- 
INDERS WITH Meyer or Cor- 
Liss VALVES. 


RAND DRILL C0., 


23 Park Place, 
NEW YORK, U. S.A. 

BRANCH OFFICES: Monadnock 
Building, Chicago; Ishpeming, 
Mie oh. As 316 18th st., Denver; Sher 
br ee ache Apartado 
830, "Moxio » City. 














PUNCHING « ° SHEARING RING MACHINERY 
5° BOILER MAKERS ROLLS. >< ; 
> New Doty Manuracurc ©: iia 
7 Janelle SE __ Wyoafin. | 

















20 AMERICAN 





MACHINIST 


JANUARY 26, 1893 








BROWN & SHARPE MFG. CO., PROVIDENCE, R. |. 
REDUCTIONS IN PRICES 


of many of our Machine Tools have already been made and will 


be followed by others. Some of our competitors, while acknowl- 
edging their good quality, have for years persistently told their 
customers they could not afford to buy them on account of their 
high price, and this statement has in many cases prevente sd par- 
ties preferring our tools from even mz ae inquiries regarding 


‘A lie 


It is our purpose to reduce the prices of all 


them, thus Tustratiiig an old saying, well stuck to is as 


good as the truth.” 
our products as fast as is consistent with good quality and cost, 
and we take this opportunity to request intending buyers to write 
us for prices before placing their orders. 


Machine Tools on Exhibition at 23 S. Canal Street, Chicago, III. 
S. A. SMITH, WESTERN REPRESENTATIVE. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


NMNACHINE TOOLS. 
SCREW MACHINES. 


For making all kinds of Set 
5 Screws, Tap Screws and Studs. 
Will do the work of three or 
four small lathes and turn it out 
in better shape. Send for spe- 
cial catalogue fully describing 
machines and illustrating sam- 
ples of work done. 











No. 3 SCREW MACHINE. 





Machine Shops of all kinds equipped complete. Corre- 
spondence solicited. 
NEW YORK, CHICAGO, PITTSBURGH, 
136 & 138 LIBERTY ST, PHENIX BLDG, LEWIS BLOCK. 








INCREASED SALES 


SEN Kil ng Show that our customers appreciate the 
sina value of improvements made in 


JENKINS STANDARD PACKING JENKINS PACKING. 

Taane It can be used again and again. Does not 
ROT or BURN out. Have you tried it 
recently ?. If not, DO SO! Look for ‘‘ Trade 
Mark.” JENKINS BROS,, New York 

Philadelphia, Boston and Chicago, 


JENKINS 
MARK 








THE YALE & TOWNE MFG-CO. 
STAMFORD CONN 
NEW YORK CHIGAGO PHILA.BOSTON - 


THe LODGE & DAVIS MACHINE TOOL CO. 


Works, CINCINNATI, O. 


COMPLETE MACHINE SHOP EQUIPMENTS. 
IMPROVED PLANERS FOR EVERY DUTY. 
CROSS RAIL RAISED BY POWER. 

DEEP BEDS AND TABLES. 
OPERATED FROM EITHER SIDE. 
POWERFUL AND RIGID. 


NEW YORE HOUSE, 
64 Cortlandt St. 
CHICAGO HOUSE, 

68 and 70 So. Canal St. 


COVENTRY, ENGLAND, 
Alfred Herbert. 























“JMPROVED 32 and 36 INCH IRON PLANER. 





GOULD & EBERHARDT 


NEWARK, N. J., U. S.A. 


BUILDERS OF 


HIGH-CLASS MACHINE TOOLS. 


INCLUDING 


EBERHARDT’'S PATENT 
DRILL PRESS AND TAPPING ATTACHMENT. 
STANDARD DRILL PRESS. 

Double Triple Quick ‘‘ Stroke” Shapers. 


Drill Press with Automatic Tapping At- 
tachme nt and Compound t 


Write for Circulars. 


able. 








THE PRATT & WHITNEY CO. 


HARTFORD, CONN., U. S. A.,, 


Invite correspondence from all who have use for Forging and Finishing Machinery, with 
Dies, Fixtures, Milling Cutters and Gauges, for the manufacture, on the American System 
of Interchangeability of Parts, of Fire Arms, Sewing Machines, Bicycles, Typewriters 
Electrical Apparatus, etc., or for Machines and small tools for finishing brass in the forms 
of Gas Fixture Joints and Keys, Locomotive Fittings and Plumbers’ Goods. 


BRANCH, 100 West Washington Street, Chicago, Lil. 


BILLINGS’ PATENT 
COMMUTATOR BARS 


FOR GENERATORS AND MOTORS 
Drop-Forged from One Piece of Unalloyed Copper 


WESTERN 









THE BILLINGS & SPENCER CO., __ Hartford, Conn. 
WARNER & SWASEY, | THE METROPOLITAN AUTOMATIC INTECTOR 


MAGHING TOOL) 7 <a. onRHATE a 








“ One Handle. 
OHIO. 


For IRON and BRASS WORK. 
Illustrated Catalogue on application. 


The Most Successful Injector Made. 


ANYONE CAN OPERATE THEM. 








Every engineer can repair the injector without 
sending it tothe manufacturers. Carried in stock 
by the Largest Supply Houses in the U. S. 


Western Agent, CRANE CO., CHICAGO. 
JENKINS BROS., New York, Southern Agents. 


The Hayden & Derby Mfg. Co,, 


SOLE MANUFACTURERS, 


NO. 111 LIBERTY STREET, NEW YORK. 





ENGINE LATHES 
on application. 


FROM 17 tO 50 IN. SWING. 
| Lowell, Mass., U. S. A. 


O. W. FIFIELD, 


— 


FE 


Cuts, Photographs and Prices furnished 
graf 





G 


J. M. ALLEN, PRESIDENT. 

WM. B. FRANKLIN, Vicr-PREsmeEntT. 
F. B. ALLEN, Seconp VIck&-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 





PRICES REDUCED 


i, W.h L DRILL 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


w. Pp. vavis, | Pea ony FORGINGS. 











Rochester, N. Y. 











WYMAN & GORDON, 








SPUR-GEARED AND SPIRAL-GEARED 
(* SELLERS? MOTION ») 


ANERS 


MANUFACTURED BY 


The G. A. GRAY Co,, 
477-483 Sycamore St., CINCINNATI, 0. | 


20 SIZES. 

From 22/’x22’" 
to 96’’x72” any 
lengtn. 






















97° <8" 10.0 Seana. 
°F TorrincTON. CONN. 


CHA CHU RCHILL& Co.,LTD, AG 


S ST., FINSBURY, LONDON, My, 


15” x 6’ Turret Lathe. 
MANUFACTURERS 


” MACHINE TOOLS. 





216” Cutting-Off INEC | 


TH Ee 


|NE 
Hringy MACHINE S re fon 








Manufacturer 
—of— 


J.M.CARPENTER &. 


mee TULL beeelii 


PAWTUCKET.R.|I. 








APS & DIE 












’ 


ae eee” le ee le 










